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NOTICE

This report has been prepared for the United States Air Force by

Environmental Science and Engineering, Inc. (ESE) for the purpose of

aiding in the implementation of the Air Force Installation Restoration
Program. It is not an endorsement of any product. The views expressed
herein are those of the contractor and do not necessarily reflect the

official views of the publishing agency, the United States Air Force, or

the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal government agencies and their contractors registered with Defense

Technical Center should direct requests for copies of this report to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314
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JOuN D. BONDS, Ph.D. 
PROFESSIONAL

Senior Scientiat/project manager 
RESUSIOE

SPECIALIZATION
Project Management, Atmospheric Chemistry, Water Chemistry, Industrial
Hygiene, Quality Assurance, Hazardous Waste

RECENT EXPERIENCE
Initial Assessment for Hazardous Wastes at Army Installations, Team
Leader--Comprehensive study at 48 Army installations to determine both
past and present history with respect to the use of hazardous
substances, quantities used, disposal methods and disposal sites. Also
includes a current assessment of safety practices and compliance with
regulations.

j Initial Assessment Studies for the United States Air Force, Team
Leader--Comprehensive studies at 2 Air Force bases to determine both
past and present history with regard to the use and disposal of toxic
and hazardous materials. Conducted in accordance with the Departlaent

Jof Defense Installation Restoration Program policies.

Initial Assessment Studies for the Naval Energy and Environmental
Support Activity. Team Leader--Evaluating 2 Naval installations with
regard to past hazardous waste generation, storage, treatment, and
disposal practices. Investigations include records review, aerial and

i ground site surveys, employee interviews, and limited sampling and
analysis including geophysical techniques. Determine extent of
contamination at former disposal/spill sites, potential for contaminant
migration, and potential effects on human health and the environment.

I Phase I Confirmation Studies to Determine the Presence and Migration
of Hazardous Wastes from Military Installations, Team Leader--Five
comprehensive field studies to determine the actual sites where
hazardous substances were used, their current concentrations in soils,
surface waters and groundwater, and an assessment of the quantities
which may migrate from the installation. The study also included
recommendations for decontamination operations.

Determination of Hazardous Chemicals in Landfills, Project Manager--
i Several studies in which field sampling techniques and laboratory

methods were developed to determine the existence and concentrations of
explosive gases generated by landfill operations, priority pollutants
escaping to the atmosphere and contaminating the groundwater.

IPreparation of Quality Assurance Guidelines for EPA Project Officers,
Project Manager--Preparation of QA guidelines for use by EPA project
officers in selecting contractors for projects requiring sampling and

analysis. Also included guidelines for quality assurance audits of the
field sampling and analysis portion of any awarded contract. EPA
publication 600/9-79-046 entitled Quality Assurance Guidelines for IERL-
Ci Project Officers was produced under this project.

D-MRIAF.I/JDB-HZ.I
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J.D. BONDS, Ph.D.
Page 2

Air Compliance Testing of Industrial Sources, Project Manager--Various
projects involving compliance testing at petroleum refineries, Kraft
pulp mills, pover plants, iron and aluminum smelting operations, and
various other industries.

Ambient Air Monitoring, Project Manager--Various projects to determine
ambient air concentrations of sulfur oxides, particulates, nitrogen
oxides, carbon monoxide, photochemical oxidants, priority pollutant
organics, and hydrocarbons.

EDUCATION
Ph.D. 1969 Analytical Chemistry University of Alabama
B.S. 1963 Chemistry University of Alabama
U.S. EPA Air Pollution Training Institute: Quality Assurance for Air
Pollution Measurement Systems--workshop graduate (1977)

ASSOCIATIONS
American Chemical Society
American Industrial Rygiene Association
Air Pollution Control Association

REPORTS AND PUBLICATIONS
More than 50 reports and publications on Installation Assessments,
source air emissions, hazardous materials and quality assurance.

D-MRIAF.I/JDB-NZ.2
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I ESE
RNDY L SCRUMl N e S.PROFESSIONALSSnRESUME

SPECIALI ZATION
Hazardous Waste Investigations, Aquatic Impact Assessment, Fisheries
and Invertebrate Response to Resource Utilization, Aquatic Chemistry

RECENT EXPERIENCE
Hazardous Waste Records Search, Naval Air Station, Adak, Alaska, Task
Manager-Project involved evaluation of past and present hazardous
waste disposal practices on Naval Air Station Adak in Adak, Alaska.
Responsible for evaluation of disposal practices for wastes from
laboratories and medical facilities. Also contributed to final report.

Environmental Assessment of Titan Vehicle Launch Facility, Task
lsnager--Conducted analysis of ground water and surface water quality
and quantity at Cape Canaveral Air Force Station. Also evaluated
water quality and biological impacts associated with the reactivation
of a Titan T34D/7 vehicle launch facility. Responsibilities included
background data evaluation, impact analysis, and report preparation.

Cyanide Contamination Assessment, Staff Scientist--Assisted in
evaluation of ground water and surface water contamination by cyanide
from a photographic laboratory. Responsibilities included review of
methodology and field sampling procedures, and evaluation of data to
determine extent of contamination.

AMAX Pine Level Phosphase Mine, Enivornmental Impact Statement, Task
Manager--Evaluated baseline water quality data and potential impacts

associated with effluent discharge from a phosphate mining operation.
Responsibilities included analysis of water quality data and
significance of impacts. Also assisted in Vrite-up of water quality

section f.r final EIS document.

Evaluation of Toxicity of Inorganics in Leachate from Landfill, Project
Manager--Evaluated chemical properties of a landfill leachate for
toxicity to fish species. Responsibilities included project
management, client interaction, and review of analytical data.

l MX Missile Environmental Impact Study, Aquatic Ecologist--Evaluated
likely impacts on aquatic environments associated with the deployment
of the MX missile system. Responsibilities included review of existing
ecological data and evaluation of likely impacts due to the project.

Dredge and Fill Permitting, Project Manager--Responsible for
development of dredge and fill permit applications for federal and

s tate agencies. Responsibilities included developing mitigation plans
and permit applications, representing the interests of the client to

I the agencies, and coordinating client interaction.

D-MRITZ. I/RLS-HZ.1
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R.L. Schulze, M.S.
Page 2

Predicti-ve Water Quality Modeling Study of Major Reservoir in Texas,
Project Manager--Conducted predictive modeling study to assess future

Water quality and trophic state conditions for a reservoir under
construction. Major nutients, major ions, heavy metals and pesticide
loading rates were calculated. Responsibilities included statistical
data analysis, interpretation, and report preparation.

Continued Monitoring of Water Quality in Big Slough and Horse Creek
Phosphate Mine Area, Aquatic Chemist-Conducted continued water quality
monitoring and data analysis of surface water and ground water quality
in creeks in Big Slough and Horse Creek Basins. Responsibilities
included data analysis, interpretation, and report preparation.

Evaluation of the Effects of Shoreline Development on Benthic
Invertebrate Communities, Task Manager-Evaluated the response by
benthic invertebrate communities to varying degrees of shoreline
development along finger canals.

EDUCATION
M.S. 1980 Environmental Engineering University of Florida

B.S. 1976 Biology University of South
Florida

D-MRITZ. 1/RLS-RZ.2
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Assc.iat "Olg is. PROFESSIONAL

ssociat e Geologist RESUM E

SPECIALIZATION
Geophysics, Stratigraphy, Engineering Geology, Hydrogeology, Ground
Water Monitoring and Evaluation, Sampling Techniques.

RECENT EXPERIENCE
Adcom Wire Company, Jacksonville, Florida, Project Manager--Work
included ground water contamination assessment and evaluation of
remedial alternatives. Supervised chemical stabilization of

contaminated soil, and developed and executed method involving EP
Toxicity Test to isolate and neutralize lead contamination in soils of
waste lagoon. Achieved closure of lagoon in accordance with RCRA, andmanaged negotiation of consent order with state regulatory agency.

Initial Assessment Study, U.S. Navy NEESA - NACIP, Team Geologist--
Conducted initial assessment study of naval installations in Texas and
Louisiana. Identified and evaluated potential sources of ground
water/surface water contamination. Ranked sites for confirmation study
using variation of MITRE model, and made recommendation for Phase 11
study of geohyrology of various sites.

Remedial Invertigation, U.S. Army Toxic and Hazardous Materials Agency,
Louisiana Army Aunition Plant, Task Geologist--Developed geotechnical
plan for remedial investigation. Evaluated site geohydrology and
stratigraphy, and defined the extent and level of ground water
contamination and impact on adjacent areas from disposal of explosive
wastes at the four study sites.

Ground Water Contamination Study, Seymour Recycling, Seymour, Indiana,
Project Geophysicist--Conducted downhole geophysical logging and

aquifer evaluation testing at a former hazardous waste management
facility. Performed aquifer characterization tests and borehole
geophysics to evaluate migration potential of ground water contaminants
at an uncontrolled hazardous wastesite.

Confirmation Study. U.S. Air Force IRP. Tyndall AFB, Panama City,
Florida, Project Geologist--Developed technical operations plan for
Phase II ground water and surface water confirmation study.

Contamination Assessment, Confidential Client, Project Geologist--
Developed field sampling plan and site-specific methods for
investigation of volatile organic contaminants (xylene) in unsaturated
soils at an industrial site in Puerto Rico.

Ground Water Contamination Assessment, U.S. Army Toxic and Hazardous
Materials Agency, Sharpe Army Depot, Stockton, California, Project
Geologist/Geophysicist--During contamination assessment, supervised the
installation of deep monitor wells and contaminant recovery wells,

D-MRIAF.2/WGE-HZ.I
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W.G. Elliott
Page 2

performed downhole geophysical logging of monitor wells, and conducted

aquifer tests.

Water Contamination Study, Polk County, Florida, Project

Hydrogeologist-Investigated contamination of drinking water wells near

Loughman, Florida. Responsibilities included supervising monitor well

installation, aquifer testing, field sampling, contamination assessment

report preparation, and recommendations for remedial actions.

U.S. Army Toxic and Hazardous Materials Agency. Vint Hill Farms
Station, Virginia, Project Geologist/Geophysicist--During installation

assessment, performed dovnhole geophysical logging and field sampling

of monitor wells. Performed ground water and surface water sampling as

part of the confirmation study.

Engineering Analyses, U.S. Navy, O.I.C.C. Trident, Kings Say, Georgia,
Project Geologist-Performed sedimentological and engineering analyses
of channel sediments, calculated design contraints for dredged material
containment area, and projected biological and water quality impacts

from maintenance dredging of a submarine turning basin.

Land Survey, U.S. Navy, O.I.C.C. Trident. Kings Bay, Georgia, Project
Geologist--Performed land survey to determine lateral and vertical
extent of contamination of salt marsh by dredged material spill,
collected and analyzed sediment cores to determine sediment source.
Prepared field maps and graphics.

Carolina Galvanizing Corporation, Aberdeen, North Carolina. Project
Geophysicist/Geologist--Performed computer modeling of ground water
contaminant plume migration using water quality data. Also modeled
pumping and treating of ground water to reduce levels of contaminants
below applicable standards.

EDUCATION
1982 Graduate courses in Geology University of Florida

B.S. 1981 Geology University of Florida

PROFESSIONAL ASSOCIATIONS
Geological Society of America
Southeastern Geological Society
American Water Resources Association

CERTLFICAT[ONS
1984-Certification of Training for Hazardous Waste Site
Investigations.

1985--Certification of Training for Radiation Safety During Borehole
Geophysical Logging.

D-NItlAF.2/WGE-HZ.2
02/15/86
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I ESE
NARK J. JODANI, N.S. PROFESSIONAL
Geologist RESUME

I SPEC IALI ZAT ION
Hydrogeology, Coastal Plain Stratigraphy, Marine and Terrestrial
Contamination Assessments, Ground Water Monitoring and Evaluation,

I Geophysical Surveying

RECENT EXPERIENCE
Contamination Assessment, Amoco Facility, Port Everglades, FL, Field
Team Leader and Co-Author--Conducted soil sampling survey across a
10-acre site to delineate the extent of contamination from waste oil
reclamation and tank bottom discharge practices. One-hundred and six
soil samples collected; analyses included volatile organics, priority
pollutant metals, and polychlorinated biphenyls. Results used to
assist client with the location of future construction plans on the
property.

Contamination Assessment. Gulf Oil Company Service Station,
Gainesville, FL, Project Manager--Coordinated and conducted field
effort to install monitor wells, collect ground water samples. and
conduct slug tests to evaluate aquifer characteristics. Analytical
results from ground water samples were used to evaluate the extent of
contamination and prepare recommendations for remedial action; senior
author of final report.

Phase II Contamination Assessment, Camp Lejeune Marine Corps Base,
Jacksonville, NC. Field Geologist--Conducted surface geophysical and
subsurface geohydrologic investigations as part of the Department of
Defense Installation Restoration Program (DOD-IRP). Work included soil-

gas surveying; monitor well installation; and surface water, sediment,
soil, and ground water sampling in an effort to identify and quantify
the source and extent of specific contaminant occurrences.

Contamination Assessment of Ground Water at Martin Marietta Facility,
Ocala, FL, Team Member--Produced computer maps of contaminant plume
concentrations for volatile organics and various metals which occur in

I ground water underlying the site.

Phase II Contamination Assessment, Tyndall Air Force Base, Panama City,

FL, Project Geologist/Field Team Leader--Performed surface geophysical
and subsurface geohydrologic investigations as part of the DOD-IRP.

Field work included electromagnetic conductivity surveying; monitor
well installation; and surface water, sediment, soil, and ground water
sampling in an effort to identify and quantify the source and extent of
specific contaminant occurrences.

Contamination Assessment of Ground Water at General Electric Facility,
Daytona Beach, FL, Team Member--Co-author of report which utilized soil-

gas and ground water chemistry data to delineate the concentration and
extent of a hydrogen cyanide contamination plume underlying the site.i

D-MRIGL.2/MJJ.11 
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Mark J. Jordana
Page Two

Contamination Aasessment at Container Corporation of America Facility,
Jacksonville, FL, Project Geologist/Field Team Leader--Work included
electromagnetic conductivity surveying; soil sampling; and field and
laboratory analysis for polycyclic aromatic hydrocarbons, cyanides,
sulfides and volatile organics to delineate the extent of contamination
produced by tank bottom discharge from a coal gasification facility
previously located at the site. Senior author of final report.

Naturally Occurring Radioactivity in Ground Water Study, Project
Manager and Senior Author--Key researcher for a study on the natural
occurrence of radionuclides in ground wa.er nationwide. This work,
conducted for the U.S. Environmental Protection Agency (EPA);
classified the relative risk of occurrence of uranium, radium-226, and
radon for each of 3073 counties nationwide.

Contamination Assessment of Ground Water at Stoller Chemical Company
Facility, Charleston, SC, Project Geologist/Field Team Leader--Work
included aquifer testing to determine geohydrologic parameters at the
site and monitor well installation and sampling to determine the extent
and concentration of the contaminant plume in the subsurface. Co-
authored final report, which was submitted to the S.C. Department of
Health and Environmental Control (DHEC).

Wastewater Characterization Study, Savannah River Plant, Aiken, SC,
Field Team Leader--Performed wastewater sampling at the Department of
Energy's Savannah River Plant F and H area treblers. This project
involved the design, installation, and sampling of flow-proportional,
integrated samplers at both treblers. Samples were collected,
packaged, and shipped off-plant to an analytical lab daily.

Regional Stratigraphic Analysis, Savannah River Plant, Aiken, SC,
Project Geologist/Field Team Leader and Senior Author--Developed a data
base of subsurface control for the off-plant region adjacent to the
Savannah River Plant. The data base included geophysical well logs and
auger descriptions from more than 500 locations in five counties of
southwestern South Carolina. Constructed four cross-sections
delineating the regional subsurface stratigraphy of the region.

Education

M.S. 1984 Geology University of South Carolina
B,4. 1982 Geology University of North Carolina at

Wilmington

Continuing Education

Defining Formation Characteristics Using Well Logs, given by Schlumberger
Educational Services, December, 1985.

REM Ill (Superfund) Health and Safety Training Seminar, November 1986

D-MRIGL.2/MJJ.2
01/16/87
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PROFESSIONAL

DAVE V. UKT=S
Staff Scientist/Project Manager RESU ME

SPEC IAL IZAT ION

Project Management, Field and Laboratory Operations Management,

Hazardous Waste, Environmental Health/Industrial Hygiene Project

Coordination and Analytical Chemistry

RECENT EXPERIENCE

Confirmation Surveys for the U.S. Air Force Installation/Restoration

Program, Task Manager-Analytical support and coordination of Stage 1

Investigations at Cape Canaveral Air Force Base as part of a task order

contract to design and implement IRP Phase II Confirmation Surveys for

OEHL. Surface waters, ground waters, soil borings and sediments are
being sampled and analyzed for various screening parameters including

total organic carbon (TOC), total organic halogens (TOX), phenols, oil

and grease, pH, specific conductance, PCBs, and selected metals and
pesticides. This study will include a characterization of the extent

of contamination, contaminant migration modeling, risk assessment and

evaluation of various remedial measures.

Contamination Survey, Longhorn Army Ammunition Plant, Marshall, Texas,

Environmental Protection Systems, Inc., Project Chemist--Technical
responsibilities included site inventory, analyses of ground water,

surface water, soil and sediment sampling for priority pollutants and

explosives. A ranking scheme was developed and engineering report with

recommendations was prepared.

j Contamination Survey, Lone Star Army Ammunition Plant, Texarkana,
Texas, Environmental Protection Systems Systems, Inc., Project Chemist--

Specific responsibilities included a site inventory, analyses of ground
water, surface water, soil and sediment sampling for priority

pollutants and explosives.

Water Quality Management Studies of Coffeeville, Reservoir, Tombigbee

Waterway, Alabama, Environmental Protection Systems, Inc., Field and
Laboratory Support Chemist--Sampling and analysis of water, sediments

and organisms from 25+ stations in the Coffeeville Reservoir and the

Tombigbee River and preparation of a report on the conditions and the
effects of industrial discharges and dewatering at the Coffeeville Damon water quality.

Monitoring Well/Lysimeter Sampling Program, Redstone Arsenal, Alabama,

Environmental Protections Systems, Irc., Project Manager-Duties

included development of a ground water monitoring program for quality
assessment.

Hazardous Waste Stream Characterization, Pensacola Naval Air Station,

Florida, Environmental Protection Systems, Inc. Project Manager--
Analytical responsibility involved development of a statistically

representative sampling program for wastewater sampling at the Naval

Air Station.

D-MRIGL.3/DWK. I

03/26/87 A-9



D.W. Knothe
Page 2

Environmental Audit Program for a Marine Terminal Facility and Land

Disposal Operation. Mississippi, Environmental Protection Systems,
Inc., Project Manager-Involved with the design and implementation of a
comprehensive audit program for an industrial site receiving
miscellaneous drilling fluids.

Industrial Hygiene Surveys for Local, State and Federal Governments,
Environmental Protection Systems, Inc., Project Manager--Industrial
Hygiene Surveys for a wide range of hazardous materials.

EDUCATION
B.S. 1979 Chemistry University of West Florida
B.S. 1977 Biology University of West Florida

PROFESSIONAL AFFILIATION
The American Chemical Society
American Industrial Hygiene Association
The American Board of Industrial Hygiene (IHIT)

PUBLI CAT IONS
Knothe, D. 1982. Rapid Extraction of Explosives from Water for HPLC.

In: Baker - 10 SPE Applications Guide, Vol. 1, J.T. Baker Chemical

Co., Phillipsburg, NJ, p. 30.

Sanfilippo, R.D., McGriff, E.C., Knothe, D.W. and Jacobs, L. 1983.
Longhorn Army Ammunition Plant Contamination Survey. Report Thiokol
No. 16651 U.S. Army Toxic and Hazardous Agency, Aberdeen Proving
Grounds, Maryland.

D-KRIGL.3/DWK.2
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DIJI X. BATA, Ph.D. PROFESSIONAL
Senior Associate Sientiet RESUME

SPECIALIZATION

Inorganic Analysis; Atomic Absorption and Stripping Voltammetry,
Organic Residue Analysis, Pesticide Residue and Environmental Fate;
Gas Chromatography, Fluorometry

j RECENT EXPERIENCE
Contamination Assessment of Hazardous Sites, Florida Department of
Environment Regulation. Laboratory Coordinator--Scheduled sampling,
analysis, and data reporting for hazardous sites, including:

(I) Tri-City Oil site, Temple Terrace, Florida,--emergency analysis
of soils and water contaminated by spills and leaks from storage
tanks; (2) Peak Oil, Inc.,--sampling and analysis to delineate
contamination from an oil recycling company; and (3) City of
Belleview, Florida--analysis of samples contaminated by a leaking
underground storage tank.

Water/Soil/Sludge Process Waste Treatment, Treatment Technology,
Laboratory Coordinator--Responsibilities included monitoring project
budget and schedule, and data management. Coordinated the total
laboratory effort in the analysis and evaluation of lagoon sediments
contaminated with munition compounds, including the determination of
nitroaromatic compounds (TNT, 2,4-DNT and 2,6-DNT, RDX) and trace
metals (Cd, Pb, Cr, Hg) in core sediments and leachates.

Kinetic Studies of II-Dimethylhydrazine (UDMIH), USATHAMA, Project
Chemist--Investigated the stability and kinetics of the degradation

of 1,1-dimethylhydrazine by high performance liquid chromatography
(HPLC). Helped prepare final report for Army methods development
project for U.S. Army Toxic and Hazardous Materials Agency.

Florida Department of Environmental Regulation, Emergency Overload
and Response, Project Manager--Scheduled the sampling, analyses and3 data reporting for 18 tasks.

Methods of Treatment of Drinking Water, Project Chemist--Study
included aeration and adsorption for pesticide removal. Report
prepared for the Office of Drinking Water.

RTP Treatability Study, Laboratory Coordinator--Assessed the
applicability of treatment processes to pesticide waste streams.
Studied the effect of pH on the hydrolysis af prometon, linuron,
methamyl, and 2,4-D. Also investigated the effect of chemical
oxidants amd carried out kinetic studies.

Florida Acid Deposition Study, Project Chemist--Investigated the
effects of acid deposition on materials.I

D-MRIGL. 2/DVH-HZ. 1
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D.M. Hale, Ph.D.
Page 2

Pesticides Best Available Technology, Project Chemist--Prepared
sumary tables of pesticide and priority pollutant methods, wrote
technical sections of major reports, edited and provided technical
direction for reports to the U.S. Environmental Protection Agency.

Test Procedures for Pesticides in Effluents, Principal Investigator--
Developed methods for the analysis of certain organochlorine and
organotin pesticides using gas chromatography and atomic absorption
spectrophotometry. Wrote project final report for U.S.
Environmental Protection Agency.

Research Associate, University of New Hampshire, 1979 to 1980.

Involved in Anodic stripping voltammetric studies of Cd and Pb;
conducted investigations of Cu-fulvic acid interactions, and
Pb; investigations of Cu-fulvic acid interactions, and
interferences by Ca, by ion-selective electrodes and ASV for
University of New Hampshire.

Postdoctoral Research Associate, Carleton University, Ottawa,
Canada, 1977 to 1978.

Studies included U(IV)- and U(VI)-organic acid interactions, by
dialysis, ultrafiltration and gel filtration chromatography,
using fluorometric determination for U; performed analysis of
trace metals in a sea-water matrix using graphite furnace
atomic absorption spectrometry.

Postdoctoral fellow, Institute of Environmental Science, University
of Southern Mississippi, 1976 to 1977.

Investigated the fate of pentachlorophenol and its degradation
products by CC and GC-MS. Developed analytical method
involving derivatization with diazomethane to form the methyl
esters and analysis by gas chromatography.

EDUCATION
Ph.D. 1976 Inorganic Environmental University of

Chemistry South Florida
M.S. 1971 Inorganic Chemistry University of

South Florida
B.A. 1968 Chemistry College of Notre

Dame

ASSOCIATIONS
American Chemical Society
Sigma Xi

PUBLICATIONS
Publications on Inorganic Chemistry, Residue Analysis, Trace Metals,
and X-ray Crystallography

D-MRIGL.2/DVH-HZ.2
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IILIAN COULOIM, 
B.S.

Quality Assurance Supervisor PROFESSIONAL1 RESUME

SPECIALIZATION
Quality Assurance (QA), Water Quality, Ambient Air Monitoring

RECENT EXPERIENCE
Effluent Study, Chevron U.S.A. Inc., Project Quality Assurance
Supervisor--Study conducted at four port terminals in Florida.
Reponsible for preparation and implementation of the project QA
plan.

i Confirmation Studies, U.S. NAVY Laboratory Quality Assurance
Coordinator--Environmental monitoring to assess contamination at
sites in Puerto Rico and Charleston, South Carolina. Responsible
for overseeing proficiency testing, coordinating on-site QA/QCIinspections, establishing QC procedures, processing control charts,
monitoring compliance with the laboratory QA/QC plan, and preparing
monthly QA/QC reports.

Pure Compound and Effluent Toxicity Tests, GLP Quality Assurance
Unit, Quality Assurance Supervisor--Quality assurance supervisor for
aquatic bioassay toxicity tests including static and flow-through
tests, acute and chronic. Responsible for auditing tests and review
of all final reports.

IDetroit River Plume Study, Project Quality Assurance Supervisor--
Performed water quality, dye study, bioassay testing for the City of
Detroit. Responsible for preparation and implementation of theI
project QA plan.

Environmental Contamination Assessments and Preconstruction Survey,
Project Quality Assurance--Survey performed for the Florida

Department of Environment Regulation. Responsible for implementing
the QA plan, including field and laboratory audits, and data
validation.

Remedial Investigation/Feasibility Study, State of New Jersey,
Project Quality Assurance Supervisor--Study conducted in Hudson
County New Jersey. Responsible for preparation and implementation
of the project QA plan.

Presurvey For Phase I Stage 2 Installation Restoration Program,
Project Quality Assurance Supervisor--Environmental monitoring to
assess contamination at Tyndall Air Force Pase and Panama City,

Florida. Responsible for preparation and implementation of the
project QA plan.

Contamination Assessment, Lockhaven, Pennsylvania, Project Quality
Assurance Supervisor--Environmental monitoring and a hazardous waste

I site closure study conducted for American Chemical and Color
Corporation, Lockhaven, Pennsylvania. Responsible for preparationand implementation of the project QA plan.

I D-MRlAP. /WC-EA.1
10/28/86
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W. Coulombe, B.S.
Page 2

Analytical Services for a Pilot-Plant Testing Program to Evaluate
the Effectiveness of Activated Carbon Adsorption Technology, Project
Quality Assurance Supervisor-Analyses were performed for the U.S.
Environmental Protection Agency using a mobile laboratory at the
site of the pilot plant. Responsible for implementing the QA plan,
conducting a field audit at the mobile laboratory, and data
validat ion.

Pilot Study to Assess the Applicability of Treatment Processes to
Pesticide Waste Streams, Project Quality Assurance Supervisor-
Research and development study conducted for the U.S. Environmental
Protection Agency. Responsible for implementing the project QA
plan, conducting laboratory audits and data validation.

Determination of Organic Compounds Contributions to COD of Waste
Effluent, Project Quality Assurance Supervisor--Research and
development study on effluent from a pharmaceutical plant conducted
for the U.S. Environmental Protection Agency. Responsible for
implementing the project QA plan, conducting laboratory audits, and
data validation.

Remedial Investigation/Feasibility Study, Confidential Client,
Project Quality Assurance Supervisor--Surveys performed for the
Florida Department of Environmental Regulation. Responsible for
implementing the QA plan, including field and laboratory audits and
data validation.

Landfill Environmental Monitoring Program, Project Quality Assurance
Supervisor-Ground water and soil monitoring and analysis performed
for the Alachua County Department of Environmental Services,
Gainesville, Florida. Responsible for preparation and
implementation of the project QA plan.

Contamination Assessment. Florida Power Corporation Project Quality
Assurance Supervisor--Study conducted in St. Petersburg, Florida.
Responsible for preparation and implementation of the project QA
plan.

EDUCATION
B.S. 1975 Zoology University of Florida

D-MRIAF. I/WC-EA. 2
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ESE
KAM T. BROWN, B.S.
Associate Scientist PROFESSIONAL
Quality Assurance RESUME

SPECIALIZATION
Quality Assurance, Laboratory Analysis, Analytical Coordination,
Data Handling, Trace Metals Analysis, Gas Chromatography,
Atomic/Emission Spectroscopy

RECENT EXPERIENCE

Specific experience includes data validation, QA audits, writing QA
plans and reports; one year working experience in gas
chromatography; atomic emission spectroscopy, with two years work
experience in ICAPAES and DCPAES; and one year work experience in
furaace and flame AA.

Associate Scientist, Quality Assurance (QA), (August 1966 to
Present)--Responsible for data validation of many types of

chemical and biological analyses; preparation of project QA
plans and reports. Ultimate responsibility is to assure ESE
data is of the highest quality.

Gate Lands, Project QA Supervisor--Feasibility study conducted
in Jacksonville, Florida. Responsible for preparation and
implementation of the project QA plan.

Installation Restoration Project, Phase II, Wake Island Air
Field, Project QA Supervisor--Responsible for preparation and
implementation of project QA plan.

Asbestos QA Plan--Responsible for preparation of ESE's generic
asbestos QA plan.

Confirmation Studies, U.S. Navv--Environmental monitoring to
assess contamination at sites in Puerto Rico and Charleston,
South Carolina. Responsible for processing control charts,
monitoring compliance with the laboratory QA/QC plan, and
preparing monthly QA/QC reports.

Florida Acid Deposition Study, QA Supervisor--Responsible for
introducing performance evaluation samples for field and lab
analysts; and reporting results.

Acute Toxicity Studies, Chevron U.S.A., Inc., Project Quality
Assurance Supervisor--Responsible for implementation of the
project QA plan.

Toxicology QA Plan-- Responsible for updating ESE's generic
toxicology QA plan.

D-MRlAF.2/KTB. I
01/16/87
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K.T. BROWN, B.S.
Page Two

Associate Scientist, Group Leader, Atomic Spectroscopy (January
1985 to August 1986)-Responsible for scheduling metals
analysis and supervising five laboratory technicians.
Knowledgeable in trace element analysis and data reduction of a
wide range of sample matrices by AA and ICAP spectrophotometric
techniques.

Rocky Mountain Arsenal. Environmental Program--Responsible for
scheduling metals analysis, data evaluation, and analysis of
samples by AA and ICAP Spectrophotometric techniques.

Florida/Maryland Acid Deposition Study-Responsible for trace
metals portion of multi-year study investigating acid rain.
Analyses performed using ICAPES and Flame Atomic Emission
Spectroscopy.

St. Johns River Power Park Bioassav Test Program-Responsible
for scheduling metals analysis, data evaluation, and analysis
of samples by AA and ICAP spectrophotometric techniques.
Developed oyster tissue digestion procedure for the analysis of
copper.

Sharpe Army Depot Environmental Program-Determined

quantatively As and Se by Furnace AA.

Westvaco-St. Johns Department, Lake City, Florida, Quality
Control Chemist (February 1984 to January 1985)-Supervised QC
Lab. Responsible for quality of raw materials and finished
resin. Analyzed aliphatic and aromatic compounds by GC.
Trained laboratory testers and technicians for routine physical
testing of samples. Held monthly QA meetings.

Florida Citrus Commission, Gainesville, Florida, Student Lab
Technician (May 1981 to August 1983)-Research project
objective was to establish a criterion for distinguishing the
geographical origin of orange juice by its mineral content.
Responsible for analysis of orange juice for its trace metal
content by DCPAES, AA, and ICAPAES. Also, responsible for data
reduction and sample preparation.

EDUCATION
B.S. 1983 Chemistry University of Florida

D-MRIAF. 2/KTB.2

01/16/87
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I PATRIcK A. RHOADS, B.A. PROFESSIONAL

Chief Technician1RESUME
SPECIALIZATION

Aquatic Toxicity Testing, Aquatic and Terrestrial Ecology, Hazardous
Waste Field Sampling--Ground Water, Soils, Sediments, Industrial

Wastewater, and Storm Water Runoff

RECENT EXPERIENCE
Omnivest Remedial Study, Project Team Member--Involved drilling
survey effort to determine the extent of contamination by unknown

chemicals throughout a closed landfill. Responsible for field
preparation, core sampling, sample preparation and shipping, and

decontamination of equipment and personnel.

T Phoenix Nike Site Pump Test, USATHAMA. Project Team Member--Work
consisted of pump test to determine hydrogeology of project area to
estimate extent of possible contamination onsite and offsite.
Responsible for field preparation, monitor well sampling, sample
shipment, and around-the-clock equipment monitoring.

Sampling Effort. Madison County, Florida, Project Team Member--Team
member of a sampling survey of drums containing unknown chemicals
found at the Madison County landfill. Responsible for field
preparation, sampling, and decontamination.

USATHAMA Demonstration of Air Stripping Technology. Project Team

Member--Pilot demonstration of air stripping technology for the
treatment of ground water contaminated with trichloroethylene.

Responsible for breakdown, repair, and maintenance of the air
stripper system. Loading, transporting, and delivery of same to
Sharpe Army Depot, CA. Set up and test the system and sampling

I during the pilot demonstration.

Organic Chemical Industry Study for EPA/EGD, Project Team Member--

Development of BAT (1984) Effluent Guidelines Limitations for the
organic chemicals industry. Responsible for field preparation.
industrial wastewater sampling, sample preservation and shipping.

Ardmore Farms Remedial Study, Project Team Member--Survey effort to
determine the extent of oil contamination in the sediments of a
storm water runoff pond. Responsible for field preparation, surface
water, and sediment core sampling and sample preparation.

NAVFAC Camp Le Jeune Confirmation Stuoy. Project Team Member--
Confirmation study of possible ground water contamination at Camp
Le Jeune M.C.B., N.C. Responsible for ground water, soil, surface

water, and sediment sampling, sample preparation and shipping.

I
D-MRIMS.2/PAR-HAZ.1

11/01/85
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P.A. RHOADS
Page 2

Storm Water Runoff Study, Confidential Client. Project Team Member--
Confirmation study of contamination in storm water runoff for a
-nfidential client in Gainesville, Florida. Responsible for storm

water sampling and sample preparation.

Pharmaceutical Chemical Industry Study for EPA/EGD, Project Team
Member--Development work for BCT. Effluent Guidelines Limitations
for the pharmaceutical industry. Responsible for field preparation,
industrial wastewater sampling, sample preservation, and shipping.

EDUCATION
BA 1975 Zoology University of South Florida

Graduate Studies Limnology University of Florida

Hazardous Training Course ESE

D-MRIMS. 2/PAR. 2

11/01/85
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ESE
Jolog. Eist L, .A PROFESSIONAL

og RESUME
I

SPECIALIZATION
Biota Sampling for Hazardous Waste Assessment,
Wildlife Resource Inventories, Vegetation Wildlife Habitat Mapping,
Computer-Oriented Data Reduction, Photographic
Documentation and Interpretation

RECENT EXPERIENCE
Field Team Leader, Aerial Photography Review and Biological Sample
Collection--Toxic chemical deactivation project at Alabama Army
Ammunition Plant, conducted for USATHAMA. Responsible for
collection of mammalian, avian and vegetation samples for chemical
analysis. Also collected soil, sediment, and ground and surface
water samples.

Army Installation Restoration Project, West Virginia Ordnance Works,
Team Member--Collected soil, stream and lake sediment, and water
samples. Performed lab analysis for nitroaromatic compounds in
soils.

Two Proposed Phosphate Mines in South Florida, Field Team Leader--
Collected ma-al and vegetation samples for laboratory analysis of
radiation and Florida levels.

Ecological Survey of Proposed Power Plant, Sire in Maryland, Field
Team Leader--Conducted small and medium mammal trapping program to
determine population estimates.

Aerial Photography Review, Aerial Survey, Small Mammal Trapping, and
Endangered Species Survey--Surveys were conducted for siting a
300-MW coal-fired power plant in southern New Jersey.

EDUCATION
B.A. 1975 Biology Trenton State College

!
I
I

D-MRlMS. 2/JRM-MIL-Z. 1
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APPENDIX B

1 AALYTICAL DATA FOR STATE OF FLORIDA PRIMARY AND SECONDARY

DRINKING WATER STANDARDS FOR TYNDALL AFB SUPPLY WELLS
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jUSAF HOSPITAL TYNDALL (TAC)

Tvndall Air Force Base, Florida

I
DRINKING WATER INVENTORY

JANUARY 1984

1

I Prepared by:

DANIEL R. MORTON, ILT, USAF BSC
Chief, Bioenvironmentni Engineering

Revie d by:

I
/ILLIA PROT' R, Capt, USAF, MC, FS

Chief, Aerom cal Services

Approved by:

F REDERICK GOS LIN, Colonel, USAF, MC, FSSCorn mander
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DRINKING WATER ANALYSE~S RE~SULTS Page 1 of 5

SUB3STANCE & EPA BASE WATER WELL #1 WEL #2 WELL #2A
sTFANDARD FOR PUBLIC- SUPPLY - BAY AFESC Pavements Communications Drone Launch
COMMUNITY WATER COUNTY Bldg 9705 Bldg 722 Bldg 84423

It'ree Available Chlorine 0r~ 0.5mg/L 0.6mg/L _________ 0.8mg/L

l~luoide .8mgL r gu a FTW W 3.4, 3.6, 3.95, 3.8* ~p14 .5

II 6.5 -8.5 7.6 7.7 _________7.5

J Coliform Biacteria <4/1O0mi <1/lO0mI 01l~I________ <1/lO0mI
A rsenic 0.5mg/L <10mg/L <10pg/L <1lig/L

lilrium l.Omg/l. <1000Ig/L < 200mg/L (lOOp~g/L

Cadmiumt 0.01 mg/L <10iig/L j <1liug/L <1 Oug/L

Chromium 0.O5mgIL <501Wg/L <50gpg/L _________ <5 lig/ L

Lead 0.O5mg/L <20pigIL <20jig/l, <20Mg/ L

Mercutry 0.OO2mg/L <2tag/L <21ig/L <2jig/ L

!.Nitratc (N) 10.Omg/l, <0.lImg/L <0lmg/L, <0.1mg/L

Ilclenium .Olmg/l. < 1Ouig/L <l0Iug/L ________ <1liig/L

;Silver 0.05m[/L <10mg/L <1 0mg/L _________ <loig/L

I 1-ndrmn 0.0OO2mg/L <0.O2iig/L <0.2jig/L _________ <O.021ig/L

Lndone 0.OO4mg/L <0.Oljig/L <0.1ig/l ________ <0.Oluig/L

Nfethoxvchlor 0.l1mg/L <0.2Lzg/l <.2pg/L _________ <0.20p~g/L

I 'oxaphene 0.OO5mg/L <1.Oisg/L <1.Opg/L <________ ' I.Oug/L

4 4-D 0. 1mg/L <0.021Ag/L <.61ig/L _______<0.06iag/L

i!. 4, .,-TP 0.Olmg/l. <0.06uig/L <0.06pig/L _________ <0.06iLg/l,

Iotii rrilidomethnne4; mg/L <100li/L N/A _________ N/A

l'urbidity 1TU <1 TU <1 TU _________ <i ru

* Radium 226 & 228 5pCi/L <5pCi/L <5pCi/L _________ 5pCi/L

S 'ross Alh5CiL <lpCi/L <lpCi/L __________ <lpCi/'L

C hloride 250mg/L 2.2mg/L <20mg/L ________ 20mg/L

Color 15 color units 7 units <5 units 10 units

C:opper I mg/L <20pg/L <20lig/L _________ <2oig/L

Corrosivitv none +2.26L1 -0.67Ll ________ -O.83LI

.Voaming Agents 0.5mr/L <.lmg/l, <.lmg/L ________ <.1 mg/L

Irn0.3nig/L M0lmg/l, 0.2mg/L _________ 0.166mg/L

M~gaee0.05mg/L _<50wz/l, <5OpgIL _______ _ <50jig/L

Odor #3 Threshold Odor None Detected None ________ N one

sulfate 250mg/L 18mg/L l6mg/L I_______ ________

iurS 500mg/L 87mg/L 257mg/L ________ 239mg/L

Ain - mg/L 2331Ag/L <SoIig/L j<S5uagIL
sondiumn 160mg/L** 4.8mg/L 34.4mg/L _________ 12.3mg/L

tAmbient Fluoride from Bay Co. supplier - level maintained 0.9-1.2 (by CE) in base supply lines
*Indicates Repeat Samples B3
"State Standard - Primary.1 AttachmentS5



DRINIU(I WATER ANALYSES RESLILTS o

STANI)ARD FOR PUBLIC- DRONE CCNTROL COMMISSARY AMMO 2021 COMM

COMMUNITY WATER -C LOSED- STORAGE-CLOSED- STORAGE
SYSTEMS Bldg 8510 Bldg 1502 Bldg 7001 Bldg 652

Ifree Available Chlorir.,, __________________ 0.2mg/L T 0.ftmg/L

l.8mg/L __________ _________2.6, 3.0, 2.8, 2.7 75 1. 4 ng/L

6 - 8.5, 7.7 I 6.4

*'1Ltv~m l~Ameteria (4/100m _________ 1/O0m! (1/Oorm!

0.0 5mg/Li ____________ 1ig/L (1 kg~/L

0.05mg/I ______1____ _______ <I________ <Uiig/L
I <50Ojae/L

!Lead 0.05mg/1 __________ 20og/L < 2 0 u!'L

3eciv0.002mgl <21ig/l. (i [f,/L

i,4trate (N) 10.Omg/L _________ _________0.3mg/L. '0.1 Mg.'L.

~I~enimn 0.01 mg/L ___I_________I, < 10 p: L

Silver (J.05mg/L _______________ ___ iIig/L <UhI~

FUndrin 0.0002mgi/L 1) J -i!'

I inf~ane 0.00" Ig/ L < 002iI

\lcthoxvchlor 0. 1 Ing /L <d).20g/l, < 0. 2OiL

1'~,)Iohene 9.005mg/L <________ ______- j** 1.0ivg/L <1!. 01iggL

2.~0 1- 0.Mg/I, __________ ____(.0djw/L _____ _______

2. , ,-lP0.01 mtT/I. _____ ___ <Oj.0611g/L <U

I 'dii Irihlldomethafle5 g4L - ____________ /

Firlivru I - - - - .3 U:TU

R1adiumn 226 & 228 5pCi/L _________ ___ ______ SpCi/L 5.-pCi/tL

Iross AlphIe 15pCi/L ____________ ___ i2PCi/L 2 1±1 p Ci"L

(il~rdc250mg/I.. _________ ___ ___Ioomg/L I 20mg/i.

Co lor 15 color units <5 units P)1( units

:opner <m20_____________

(,'irrosjvjtv None -Ci. 5 L -0.45L1

I___w_ TI .,r_____ ___ <.__ _ I__ _ (.mg/L J 0.45mg/L

0.3Mg'/ L _____ .766rng/L I

* )Mor #3 Threshold Odor _______ __________j None - None

"i~ae250mg/L __________________ Wg/L 22rng/L

is 500mg,/L __________________ 636mg/L 444mg/L

inc . rng/L ________ _____ _____ 0.50mg/L <50ugs/L

v~citint 160mg/L _____________________ 143.2mg/L 27.?rng/L

*Indicates Repe-it Samples
B-4
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DRINKING WATER ANALYSES RESULTS rttr .vi

'SBTN-&EPA WELL #5A WELL #6 WELL #6A WELL #7
SANDARDJ FOR PUBLIC- SALVAGE@~ WHERRY POL AREA @ FORMER COLI
COMMUNITY WATER HOUSING STORAGE L

SYSTEMS Bldg 6033 Blocg 2675 Bldg 6055 Bldg 250

Free Available Chlorine melIJ 0 0 2.7 mg/L 0

Fluoride 1.8mgIL I.8mg/L l.4mg/L 0.4mg/L 7nig/L #

P16.5 - 8.5 7.8 8.2 6.8 7.1

CoiomBacteria <4/lO0mI <1/lO0mI <1/lO0mi (1/lO0mI <1/lO0mi

Arsenic 0.05mg!L <10ojg/L <1liug/L <101ig/L <10pg/L

Ilaru l.Omg/L <lO0flug/l, <200lig/L <10O0iig/L <200tig/L

Cadmium 0.0lmg/L <10yjg/L <10ojg/L <loiig/L <10i.±g/L

J Chromium 0.05mg/ <50mg/L <50Oug/l, <50~Ig/L <50lig/L

Lead 0.05mg/L <20tig/L <2flug/l, (20mug/L <2Oug/l,

Nlercurv 0.002mg/L < 2jig/ 1 <Ilug/L <21ig/L <11g/L

I Nitrate (N) 10.0mg/ <O.lmg/L <0.lmgIL <0.lmg/L <0.1mg! L

I~lnun0.01mg/L <lug/l, <l0pg/l, <loiig/L 0.OlLpg/l,I Silver 0.05mg/L < I Otg/L <100g/L <10pg/L 0.051.zg/L

pndrin 0.00O2mg/L (0.02p~g/l, (0.O2iig/L <0.O21ig/L <0.02 i'g/ L

j Lindane 0.OO4mg/L 0.0Itig/l, <0.Oliig/L <0.Oliig/L <O.Olug/L

(Methoxychior 0.l1mg/L <0.2Oiig/L (0.2Oug/L <0.20lig/L (0.20iig/l,

roxaphene 0.OO~mg/L1 (1.Oig/l, (1.0ig/L L.1gI, v/

120- .lmg/L (0.061ig/L (0.O6tig/L ____________ (0.06p~g/L

* ,4, 5, - r P 0.01 mg/L <0.06iig/L <0.O6iig/L <0.O6Kg/L <0.06iig/L

i~tlTrilialomnethanes _________N/A _ N/A N/AN/

l'urbidity I1TU <1TU <1 TU 4 TU _______

Radium 226 &228 SpCi/L <5pCi/L <5pCi/L <5pCi/L I <5pCi/L

r*oss Alpha 15pCi/L 2 ± l.OpCi/L 2 ± I.OpCi/L I ± 1.OpCi/L 2 ± I.OpCi/L

Chloride 250mg/L 104mg/L 120mgiL 2Omg/L 184mg/L

lColor 15 color units 5 units 10 untis 10 units <5 units

I 1copper Img/L <20l /L <20iig/l, <20lig/L <2Oug/L

lCorrosivity None +.78LI -0.5L1 -0.86L1 -1.30L1

* Foaming Agents 0.5mg/L <. Img/L <.lmg/L <.lmg/L <.Ilmg/L

* lron 0.3mg/L 0.586mg/L 0.396mg/L 1.608mg/L <0.__I______

Manganese 0.05mg/L <50tig/L <50tig/L <50tig/L <50tig/L

* Odor #3 Threshold Odor None None None None

Sulfate 250mg/L 29mg/L 3Omg/L I mg/L 83mg/L

TDS50mg/L 401 mg/L 480mg/L 253mg/l. 624mg/L

Zic mg/L 175iag/L <50oig/L 87tigIL 30.lug/L

- Soditim 1B0mg I 81.6mg/L 38.2mg/L 49.3mg/L 93.2mg/L

# One Sample Only - Pump Failure has prevented follow-up re-ampling

@inactive as of 30 January 1984 according to DEMWW AtcmnI Attahment5



DRINI(INU, WA'rERt ANALYSES RESULTSPae4oISUB5STA*NCE S EPA W C~~& LO~ES 7~8~ ~~
STANDARD FOR PUBIC- BYMi6 ,0I(- S
COMMUNITY WATER I AREA MITNNE

SYS~rIIS 131ig :103 [3)dr 3029Bldg 9308 agG6
0.21Free Available Chlorn UL .yel 0.2mg/I. .LmgLLI

Fluoride 1.8mg/L 0.7mg/L 0.9mg/L 1.6mpv/L__ I .2mg/L

n~l 6.5 - 8.5 7.7 units 7.7 ____ 7.5 7.5

Loliform Bacteria <4/100mI <1lm <1lm <1/lO0m! o<1lm
OArsenic 0.05mg/I <lojig/L. (l<g/ IoLk/L (~i

Banrium L.om/ <200E/I. __ <lp/ <1(i/I, <200pc:/L

Chromium 0.05mg/Il <5111!g/L <50tig/L <50t/, < 24gll'
Lead 0.05tntf rj~jgL 2li/L 20i r/,/ <29ug0,g/ L

Mru',0.002mg/LJ < I pg! , <2ELL _I (2 1/L < 1 p,:,/L

Ni Zriiv (N) I 0.0mg/LI M <0lg/, <().I n /1 <0. I ng/L < 0.11 gl 1,

Silver 0.05mg/L <l0iig/l, <1lig/L 1 1 (l4g/L <1 Ou7/L,
lEndrin 0.OOO2mg/L < "('T~j/I ____ <0.02iig/I. <0.021tg/l, <1.0211g/I.

1inoane 0.004mg/I. <.0hiug/L <0.0lI ag/L I (0.01jig/L i(0lIig/L

M.etiioxvceilor 0. 1 Ing/L <.20tig/l, 0.20oig/L <0.2fluzg/L (0.2Oug/L

K'oxaphecf 0.005mg/L <1.OugL g/L <L 1.04g/L I .Oijg/L

2, 4-D 0.lmg/L <0.061ig/L <0.06pig/L <0.06tug/L <0.061Lg/L

2. 4, 5.-rP 0.01 mg/L '<0.06pg/L (0.fl6iig/L (0.O61ig/L (0.6ipg/L
Total Triholomethanes 11/ NNAA N/A N/A NI

Turbiditv I TU I (1 TU I TU 1 TU 2 'ru

Ritdiuin 226 & 228 5pCi/L' <Wpi/l, (5pCi/l, (pCi/L (5pCi/L

L(ross Alpha 15pCi/L 3 1 lpCi/L 2 ± 2pCi/L 3 t 2pCi/ L 4 ± 2pCi/L

Chloride 250mg/L 48nig/I. 140mg/L 18I4mg/L 1l2mg/L

Color 1.5 color units 10 units ( 5 units { <5 units 5 units

Copper I mf/L <2ftig/L <20og/i, <20jig/L <20pg/L

Corrosivity None -0.511I -0.4LI -0.83L1 -0.631,1

Iron 1I.3ing!/1, 0. 4? ins/ 0. 1 R7 1110 . 0 .2 6mg/L 0.22 4 rap,/1
__5_:/.J < 111 I 50tg 1.__ __ _ <Sfug/L ________

()rIhvr.shol!, ONo one ~ None Nonte m 'ore

I4Omg/L J2 m gL

- -J. jij L . Jti/L_ (l sig /L <0gl

dianl'frr~LI .15.4rrg/I. ~72.6ng/I. 0f6.2mg/, 7.2gl

B-6
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D)RINKING WATERl ANALYSI:S RESULTS ae o

suris'ANCI: & E~PA WELL #11 WELL #12

SYSTEMS Bldg 106 Bldg 93XX

FreAvailableChlorine ___________ 0.8_____ _________0

l'h101iide l.8mg/L 2.4 nhg/ L 28mg/L I

n1l 6.5 - 8.5 7.6 7.8 ________

('oliform flactcrin <4/l1fimi <1/lO0mI (1/O0mI _________

A~rsenic 0.05mg/L (l1tgg/L <1liig/L________________

ilitriont1.Omg/L, <lOO0ig/L <500og/L,________ ______

C'admiumi 0.Olmg/L <1 0vg/L <1liig/L_______

ChIromitim 0.O5mg/L <5Opg/L <10Oug/L_________

Led0.05mg/L <20pg/L <20lig/L ________________

Nlt'retrv 0.OO2mg/L <2uigIL <2pg/L ________________

Nitraite (N) 10.0Omg/L <0.lmg/L <0.lmg/L_______

Selenium 0.01 mg/L, (10lig/L <1 Ojig/l, ________________

Silver 0.O5mg/L <1lig/L <1liug/L ________ ______

l-'ndrin 0.OOO2mg/L <0.02pg/L (0.02mgIL ________________

Lii.ne 0.004mg/Y, <0.Ohzg/l, (0.Olug/l, ________________

%Metloxvchlor 0.1 mg/L <0.20uig/L <0.2OuigIL _______________

Toxn phene 0.0O5mg/L <1.0jg/L <1.01ig/L,

2. 4-D 0.l1mg/L <.06jg/L <0.06ig/L ________ ______

2. 4. 5,-TP 0.Olmg/L, <0.06ug/L <0.06ijg/L ________ ______

U. I
1'otalI Trihajlomethnnes miv/L N/A N/A

T'urbidity 1 TU 1 TU 8 TU

Radium 226 & 228 5pCi/L <5pCi/L (5pCi/L

Uross Alpha 15pCi/L 4 1 2pCi/L <lpCi/L

Chloride 250mg/L 259mg/L 48mg/L _______________

Color 15 color units 10 units 5 units_______

t'opper I mg/L 47m~g/L <2Oug/L _______

Corrosivity None -0. 1Ll #

Foaming Agents 0.5mg/L <O.lmg/L #

Iron 0.3mg/L 0.62mg/L 0.449mg/L

Manganese 0.O5mgIL <50.ag/L <50pgIL

Odor #3 Threshold Odor None None ______________

itiltate 2S5rng/L 36mg/L 5mgIL________________

TflS SO00mg/L 879mg/L 304mg/L_______________

Zinc 5mg/L <50jIg/L 77pgIL _____________

[ Soditam 1e0mg/L 221 mg/L 37mg/L _______ _____

#Pump broken at this time; unable to collect samples. 9 December 1983

B- 7I Attachment 5
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116 APR IN6

INSTALLATION RESTORATION PROGRAM
PHASE II - QUANTIFICATION (STAGE 2)

TYNDALL AFB, FLORIDA

. JESCRIPTION OF WORK

The overall objective of the Phase II investigation is to define the
magnitude, extent, direetlon and rate of movement of Identified contaminants.
A series of staged field investigations may be required to meet this
objective. The contractor shall recommend any additional investigations
required beyond this stage (Stage 2), including an estimate of costs.

The purpose of this task is to undertake a field Investigation at Tyndall
AFB FL (1) to determine the magnitude of contamination and the potential for
migration of contaminants in the various environmental media; and (2) to
identify potential environmental consequences and health risks of migratingI pollutants based on State or Federal standards for those contaminants.

The Phase I and Phase II Stage I IRP Reports (mailed under separate cover,

incorporated the background, description and previous work f.r the sites in
this task, 'except Zone 11, a new site). To accomplish this survey effort, thle
contractor shall take the following action

I A. General

1. Well and Boring Installation

a. All groundwater monitoring wells shall be in accordance with,
the U.S. EPA Publication 330/9-SI-002, NEIC Manual for Groundwater/Subsurface
investigations at Hazardous Waste Sites for monitoring well installation.

b. All drilling, development, purging, sampling and analytica.
methods must conform to State requirements. The contractor shall notify tne
state regulatory personnel as to the start date of field operations driling
and sampling'. This notification must be made as far in advance as possible.

c. Wells shall be of sufficient depth to collect sar-ples
representat.ve of aquifer quality and to intercept contaminants if they are
present. Wells drilled to intercept floating contaminants shall be screenec

approximately two feet above the groundwater elevation, wnere possible.

I . Wells shall be installed upgralient and :r cowngradient of

sites, as ad!-ressed in Item IB. if groundwater graldent!: are not clearly cncr.
at any site, safficient 2 inch piezometers shall be ;sec to letermine tne
grad.ent, tefzre montoring wells are enplacea.

e. The contractor shall monitc- all arii-n.; o;erat.cr.s wth an
3VA cr simi'a- instrunent to identify potential generat.: r --f nazar.dous ano, 3
toxic materia:F. In addition, the contractor shall mon.tor dril cut.-ings .c-

discoloration and odor. During drilling operati)ns, if Foll cuttings a re
suspected t: be hazardous (based on OVA measurements, odors, or discoloratlonl,
the contractor shall place them in new, contractor-supplied containers and test
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them as specified in IAIg. All investigation-derived hazardous wastes,
including any contaminated well development/purging water, shall be
containerized for disposal by Tyndall AFB personnel. Results of this
monitoring shall be included in the drilling logs.

f. Monitoring wells shall be installed using the following
specifications:

(1) All new wells and borings shall be drilled using
appropriate techniques. The contractor's on-site geologist shall select the
drilling technique based on local geology and shall prepare drilling logs for
all wells installed. Hollow-stem auger shall be used where applicable.

(2) Each well shall be constructed of 4-inch diameter
Schedule 40 PVC casing except where otherwise specified. Each well shall be
provided with a minimum of 10 feet of Schedule 40 mill slot screen the same
diameter as the casing. Screens shall be installed to intercept the
groundwater surface, with approximately two feet of screen above the water
level where possible. Flush-joint threaded fittings shall be used exclusively
(no glued fittings). Screens shall be capped at the bottom. The exact length
of screen and slot size of screen shall be determined by the contractor's on-
site geologist.

(3) Each well shall be sand packed with 8-12 mesh silica from
the bottom of the well to the top of the screen. A bentonite seal, I foot
minimum, shall be emplaced above the sand pack. Type I Portland cement grout
shall be emplaced from the top of the bentonite to the ground surface.

(4) The well casing shall be cut off to provide a two- to
three-foot stick-up, and a solid cap installed on the casing. A steel guard
pipe four feet long shall be placed over the. exposed casing and seated in tne
cement. A locking lid with lock shall be installed on the guard pipe. Steel
guard posts, three-inch diameter and six feet long, shall be installed at three
points around the well head. Casings shall be provided with vent/drain
holes. A concrete pad shall be placed around each well and snall be soped t:
drain awav from tne casing.

(5) Each well installed in a traffic area or any other area
specified by the Tyndall AFB Point of Contact (POC) shall be installed *with a
flis- com;letion. The PVC casing must be :it off Delow ground surface, a
locking ca; with lock provided, and a flat cover instalied over the wel

neal. Nc guard posts snail be installed ar.unl flish-com-;Ietirn wells.

(6) Each well shall be develoed as soon as practical after
comziet~~: o, air hift, pumping, or bailini unti tne disonarge 4ater
and free :f sediment to tne fullest extent possi:ie.

T) The drilling rig an! :.cls snall -eceive tnzrugn
oleaning anJ be decontaminated after eacn Dorenole. As a minimum, drl " is
shall oe steam cleanec, washed with clean 4ater, and allowed to dry after eacs
borehole is installed. Drilling shall proceed from the "least" to the "nost"
contaminated areas, if possible.
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I g. All cuttings shall be removed and the general area cleaned

following the completion of each well and boring. Only those drill cuttings
suspected as being a hazardous waste (based on discoloration, odor, or organic
vapor detection instrument) shall be properly containerized (according to local
civil engineering office requirements) by the contractor for eventual
government disposal. The suspected hazardous waste shall be tested by the
contractor for EP Toxicity. A maximum of ten EP Toxicity tests shall be
performed. The contractor is not reeponsible for ultimate disposal of the
drill cuttings. Disposal will be conducted by base personnel.

Ih. All wells shall be Purveyed after installation is complete.
Elevations shall be determined to the nearest 0.01 loot by surveying from the
nearest USCGS or USGS benchmark. Horizontal location shall be determined to an
accuracy of 1.0 foot. This information shall be recorded on the site maps.

i. Any borehole not completed as a monitoring well shall be
abandoned by grouting from bottom to top with bentonite-cement grout. The
contractor shall also evaluate all monitoring wells installed in IRF Phase ii
Stage 1 at Tyndall AFB and recommend the well abandonment technique to be ;set
as each wel! is abandoned in the future. The abandonment of completed
monitoring wells is not a part of this stjdy.

j. The contractor shall Install a maximum of 1, we!ls. Total
footage shall not exceed 300 linear feet fincliding screens).

k. The exact location and number of monitor wells for each site
shall be determined in the field by the contractor in consultation with the
USAFOEHL and Tyndall AFB POC. The approximate locations and recommended
number of wells for sites under investigation are given in the salte Fpecifiz
sections of the task.

2. Sampling, analysis and data collection shall be c...ucte: asI follcws:

a. Water levels shall be measured at all monitoring well. as feet
below the ground surface or below the top of casing elevation to tne neares2t
C.C' feet. Report in terms of mean sea level. Measure Ftats: wate- levels
wells prior to sampling at time of well development.

b. Wells shall be purged prior tc .arplirg. Dergs-. "
complete wr.en three well volumes of water nave teen ds;Iace4. -.r wren te o.
te-.;eratre, specific conductance, color, an: ozo of the discr.a-ge Ire note:
to statilize. Conduct purging operati.n. jisnz a sutnmersible p -; wnere
pos.:Izle. Tonduct all sampling using a /. ai"r. Any Iev'at::n -:zr th-efze
proced.res must be reported and explai.nec in tne montnly, draft an: .:. a.

report%. 7-Lf 104

c. Soil samples shall oe o~ta.nec f-om hollow-ste. :r. - g
operations through the use of split-spoon samplers. Samples sna-l te collecte:
every five feet for visual classification.

C
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d. Surface water/sediment samples are specified at several
sites. One surface water sample and one sediment sample shall be obtained at
each sample location specified. Samples shall be obtained so as to not cauqe
cross-contamination; obtain downstream samples first, and obtain the water
sample at each location before the sediment sample.

e. All sampling equipment, including components of sampling
interface, shall be decontaminated prior to use, between samples, and between
sampling locations to avoid cross-contamination. Sampling equipment and
interface shall be thoroughly washed with a laboratory-grade detergent followed
by clean water, solvent (methanol) and distilled water rinses. Sufficient time
shall be allowed for the solvent to evaporate and the equipment to dry
completely. The monofilament line or steel wire used to lower bailers into the
well shall be dedicated to each well or discarded after eac use. The
calibrated water level indicator for measuring well volume and fluid elevation
must be decontaminated before use in each well.

f. Locations where surface water or sediment samples are taken, or
where soil exploratory borings are drilled shall be marked with a pe-manent
marker, and the location marked on a project map of the site.

g. All water samples collected shall be analyzed on site ty the
contractor for pH, temperature, and specific conductance. Sampling, maximum
holding time, and preservation of samples shall strictly comply with the
following references: Standard Methods for the Examination of Water and
Wastewater, 15th Ed. (1980), pp. 35-42; ASTM, Section 11, Water and
Environmental Technology; Methods for Organic Chemical Analysis of Municipal
Waters and Wastes, EPA Manual 600/4-82-057; and Methods for Chemical Analysis
of Waters and Wastes, EPA Manual 600/4-79-020, pp. xiii to xix "'1983,. All
chemical analyses (water and solid) shall meet the required limits of ietection
for the applicable EPA method identified in Attachment 1. Su=marize .tampling
metnod used, detection levels, and holding times in a table included in the
Appendix of the draft and final reports.

h. The contractor shall split all water anc soll sampleF. Cne set
of samples shall be analyzed by the contractor and the otner set of zanple.
sna:l be deliverea immediately 'he same collection day. to tne "ynca" AFE
.POC. The Tyndall POC will select 70% of the Pplit samles for sF.jse;ent
snpment an: analysis and deliver them to the contractor wit, n 2" ho;r!! of
receipt. The contractor shall supply all pacKing anc Fqpp.:ng ater:a_ S for
tne Tyndall POC's use in packaging the spl it sa,,ple!%. The ccrntractzr .na-"
accept from tne Tyndall POC the packaged samples for mnmel-ate s.rne.......

n nours) trrough overnight delivery to:

USAFOEHL/SA
Bldg 140
Brocxs AFS TX "7 523-S

The samples sent to the USAF:EiL/SA snall ce aczcnpan.e .. n.
following information:
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(1) Purpose of sample (analyte)

(2) Installation name (base)

(3) Sample number (on containers)

(4) Source/location of sample

(5) Contract task numbers and title of project

(6) Method of collection (bailer, suctio,, pump, air-lift
pump, etc.)

(7) Volumes removed before sample taken

(8) Special conditions (use of surrogate standard, special
nonstandard preservations, etc.)

(9) Preservatives used

Forward this information with each sample by properly com;-eting an
AF Form 2752 (copy of form and instruction on proper completlon mailec under
separate cover). In addition, copies of field logs documenting sample
collection should accompany the samples.

Maintain chain-of-curtody records for all samples, field blanKs,
and quality control duplicates.

i. The contractor shall collect and analyze an additional 10% of
all. samples, for each parameter, for field quality control purposes, as
indicated In Attachment 1. Incljde internal quality control data (lat tarK.,
lab spikes, and lab duplicates) in the report, as well as field quality control
data.

j. For those metiods which employ gas chroratography 'GC as the
analytical' tecnnique (i.e., E6,', E602, E6C8, SW8OO, SWS02C, etc.), pcr'itve
ilent4fication is required for all analytes having concentrati.-ns higner than
tne Method Detection Aimit (MDr); confirm positive concentrations by sec-ond-
col.nn GC. Analytes which cannot be confirmed shall De reoorteC as "Not
:etected" in the body of the report. inclide the res.4ts of al' seon:-cz>-r.
GC conf;rmat.ona' analyses in the report appenc:X a3ng vitn other ra.
Ina-ytial :ata.

Base the quantification of :;nfirmeC analytes 4pf !.-nt-
colimn analysis. The maximur. n,.ter of second-c ,r. - ..c..fi"at ona :shall not exceed fifty percent 50i of actua! nuro-er of field sam~ces
include field QA;QC samples 7he total n=r.zer a

for each, 3-- nethod "iste: in Attacvment " ncl.des thIF allowance.

K. All raw data inclu.nr.g QA,'C data and standar.s shall te
arcn~vec at the prime contractor's laboratory for a pe-isd of not 'ess that.
five years. Upon request, there lata snall be suppiec to the

C-5



3. Health and Safety

The contractor shall comply with USAF, OSHA, EPA, State and local
health and safety regulations regarding the proposed work effort. Use EPA
guidelines for designating the appropriate levels of protection at study
sites. Prepare a written Health and Safety Plan for the proposed work effort
and coordinate it directly with applicable regulatory agencies. Provide an
information copy of the Health and Safety Plan to the USAFOEHL prior to
commencing field operations (i.e., drilling and sampling).

B. In addition to items delineated in A above, conduct the following
specific ac:ions at sites specified on Tyndall AFB:

1. Zone 2 (Lynn Haven DFSP)

a. Install two monitoring wells, each approximately 15 feet deep,
to replace previously installed wells LH-2-6 and LH 2-5.

b. Collect one surface water/sediment sam;e from the drainage
ditch below the oil/water separator.

c. Collect one groundwater sample from each of the five existr.,g
and two new monitoring wells at the Zone.

d. Analyze each sample collected (seven groundwater and one
surface water/sediment) for purgeable organics, petroleum hydrocartcns and
lead.

2. Zone 5 (Small Arms Repair Area)

a. Collect one grounowater sample from each of ne three exst.ng
monitoring wells at the Zone.

b. Analyze eacn sample collected for purgeatle orgar.cs, aci:

extractatle organ.cs, and priority pollutant metals scar.

3. Zone 6 (Highway 98 Fire Training Area

a. install one upgradient monr-torzng wel" near the entranc:e tc t.e
ste. In-sall one downgrad.ert oni;oring well, ap;rcx-.mately -ll feet east of
existing well T6-_2. Each well !.nall Ie approx.ately '. feet -eep.

b. Cttain one grounrwater sample f-or eacr. well at te '-7e,,
tnree exst-rng wells plis te two new wells. Ana l, ze eat.. .a-ple .'.-;e tct:
for purgea:le orxan , s, acid extractazle organ : s, peti- .. ... ... -
lead.

-. Zcne So 'tneast Rur .ay £x'ersi r~al 3:te

a. Collect one grouniwater sample fro- ecn of t .e tree e. -
moritoring iells at :h.e Zone. Co'ect one iate- sa.":e fro ""ae 'c
at the Ale-t Facility.
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x Analyze each sample collected (4 total) for purgeable organics,
base/neutralind acid extractable organics, and priority pollutants metals
s can.

5. Ine 8 ("6000" Area Landfill)

L Conduct a geophysical survey in the Zone, utilizing magne-
tometer tect-iques to define the extent of the landfill. Conduct a second
geophysical !.-rvey using bulk ground conductivity techniques to attempt to
define any lachate plume.

:. Based upon the results of the geophysical surveys, install one
upgradient m' one aowngradient monitoring well at the Zone. Each well shall
be approximn.ely 15 feet deep.

c. Collect one groundwater sample from eac we.l at the Zone, well
T8-7 (existL:x' and the two new wells. Analyze each sarple collected (three
total) for p-geat~le organ .cs, base/neutra. and acit extractable organios, and
priority pol.tant metals scan.

6. one 9 POL Area B)

a. Install one upgradient monitoring well, approximately 200 feet
southwest of 7ank 514. Install one downgradient monitoring we!l on the south
side of Florl:a Avenue near the facility entrance. Each well shall be
approximately 20 feet deep.

t. Collect one groundwater sample f-or each well at the Zone,
wells 9-1 an. 9-2 (exsting) and the two new wells. Analyze each sa.ple four
Itota> for pwgeatle organics, E:B, petroleum n..oca.ton. anc lea .

7. Zone 10 'Shellbank Fire Training Area

a. :n sall -ne groundwater monitoring we2. .:acient of tne :t-e
arc two we.s owurratent 'between the site anc 3hcal' ?o.nt ayc'j a r. we I
snal te ap;-x-.ately ", feet deep.

t. c. llect one grouncwater aarsa ple e': -3t .'" ... .. .
tr-ee total an: analyze for purgeatle organ-os, o.:exO- ctacle :r~o-'2o ,

1 petrole.,-:-ooarbons an, leac.

Zone 3 tPL Area A'

-. :n.!ta " "  ore -pgrao-ent ond. ater 7-n.: - - . .

fc-l.ty fen:e to the west of the strage tanK. nt3
Ton.:-Drng we-5 wtnn tre fenced area tetween t-e tan, -F ar -
B 3ayou. Each i- !.ali be approxinately ' feet :ee:.

.... oect one grourdwater sample f-:r- ea:..-l at t-e tc
four exis tini ie- s and the three new wells. Anal 'ze eac- saz:Pe .e;e ota
for purgeaoie orgarics, EDE, Petroleum hydrocarbons and lea:.
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9. Zone 11 (Active Fire Training Area)

a. Instali ,ne upgradient monitoring well and two downgradient

monitoring wells at the Zone. Each well shall be approximately 15 feet deep.

b. Emplace three soil borings in areas of visible soil contami-

nation. Each boring shall be approximately 10 feet deep with split-spoon

samples collected at 5-foot intervals. Select one soil sample per boring for

analysis as specified below.

c. Collect two sets of surface water/sediment samples, one

upstream of the oil/water separator and one at the effluent point.

d. Collect one groundwater sample from each monitoring well at the

Zone.

e. Analyze each sample specif ied above (three soil, two surface

water/sediment and three groundwater) for purgeable organics, acid extractable
organics, petroleum hydrocarbons and lead.

C. Data Review

1. Tabulate field and analytical laboratory results, including field

and laboratory parameters and QA/QC data, and incorporate them into the montnly

R&D Status Reports. Forward them to the USAFOEHL for review as soon as they

become available as specified in Item VI below. Field and laboratory

parameters shall Include times and dates of sample collection, extraction and

analysis.

2. Upor cc-z:etion of al" 2naly es, tabulate and incorporate all

results into an Informal Technical Information Report (Atch 1, Seq 3 as

specified in Item VI below) and forward the report to USAFCEHL for review.

3. Data/results, generated throughout this undertaking, indicating a

pcossibility of healt.n risk 'for example, contaminated drinking water aquifer)

ql.all be reported immediately via telephone to the USAFOEHL progran manager.

Follow the telephone notification with a written notice and lab raw data 'e.g.

cnromatograris, etc.) within three days.

D. Reporting

I. Tecnnical Field Cperations Plan: The ccntractz:r .shall evelzp a

Teznnical Field Operations Plan based upon tne tecrnical req:.rererts for the
proposed work effort. This plan snall be explicit with regard.s to flel,!

proced.res. Incllde, but do not limit the plan to, f,'eld ec'r, ta.m-."ation
operations, sampling protocol, %A/.C field and laboratory procedures, fieli

scnedule, etc. A guideline for the plan is provied umber separate cover. The

plan shall oe submitted before field operations egin., tut ro later than three

weeks after date of contract award. Ten copie.n of the plan shall .e submitteb,
as specified in Sequence 20, item VI.

2. A draft report delineating all findings of this field investigation

shall be prepared and forwarded to the USAFOEHL (as specifled in Sequence 4,
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Item VI below) for Air Force review and comment. This report shall include a
discussion of the regional/site specific hydrogeology, well and boring logs,
data from water level surveys, geophysical surveys, groundwater surface and

gradient maps, water quality, sediment and soil analysis results, available
geohydrologic cross sections, and laboratory and field quality assurance/
quality control information. The report shall follow the USAFOEHL supplied
format (mailed under separate cover). The format is an integral part of this
delivery order.

3. Results, conclusions and recommendations concerning the sites

listed in this task which were produced in the technical report(s) of the
previous staged work of IRP Phase II (mailed under separate cover), shall be
used in the data reduction to plot any trends and arrive at the conclusions and
recommendations of this effort's technical report (Sequence 4, Item VI below).

The technical report of this effort shall be accomplished so that the report
will reflect the combined up-to-date trend of each of the IRP Phase II sites
listed herein.

4. The results section of the report shall inclide water, sediment and

soil analyses results, field quality control sample data, internal laboratory
control data (lab blanks, lab spikes, and lab duplicates), and laboratory
quality assurance procedures. Provide second column confirmation results and
include which columns were used, the conditions, and retention times.
Summarize the specific collection techniques, analytical method, holding time,
and limit of detection for each analyte (Standard Methods, EPA, etc.).

5. The recommendation section shall address each site and list sites
by categor;es. Category I shall consist of sites where no further action
'including remedial action) is required. Data for these sites are considered
sufficient to rule out significant public health or environmental hazards.
Category ': sites are those requiring additional monitoring or work to quantify
or furtner assess the extent of current or future contamination. Category Ill

sites are s.ites tnat will require remedial actions (ready for IRP Phase III or
IV actions . Recommendations for Category :.' sites shall include any posssible
influence on sites in Categories I and/or 1: due to thei- connection to the
sane hy!roioal *ystem. Any dependency between sites in dIfferent categories
snall be clearly stated. The contractor shall include a list of candidate
remedial action alternatives incducing Long Term Monitoring (LTM) as remedial
action and corresponding rationale, that, as a minimum, should be considered in
.zelect:-.g tne remredal action for a g:ven !s:te. The I.!st .zhall encompass
a terra:.res that could potentially attain applicatle eni ronmental
!ttanda'ds. For contaminants tnat dc not have !ztanca-:s, the contractor ma,; ise
EPA recommended safe levels for noncar:inogens 'ealtn Alvisory or Suggested-
No-Adve-se-.esponse Levels). If not speci~fcal'y re: e.ted, comprehens2ive ecstI or tecr.nical analyses of alternatives shall not te inc>o:ed. However, in tose
s!tjat:ons ,inere field survey lata indicate i=.eciate ccrrective acti. n 4.z
necessary, tne contractor shall present specific, detailed recommendaizons.
For eacrn category abDve, the contractor shall sur.nar:e t he results of fie.:
data, er.v.ronmental or regulatory crIteria, or other pe-tlnent infor--tion
suppcrting co-rc.!ions and recommendations.
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6. For those sites in need of additional Phase II effort, identify
specific requirements for future monitoring needed to determine the magnitude,
extent, and rate and direction of movement of detected contaminants. Identify

potential environmental consequences of discovered contamination, where

known. Provide estimates of costs by line items for any additional investi-

gation beyond this stage along with estimates of time required to accomplish
the investigation. Onlv the cost requirement of Sequence No 2 need be sub-
mitted as requested in paragraph VT below.

E. Meetings

The contractor's project leader shall attend two meetings to take place

at times to be specified by the USAFOEHL. The meeting- shall take place at
Tyndall AFB for a duration of one day each.

II. SITE LOCATION AND DATES

Tyndall AFB FL

Date to be estatlished

Ill. BASE SUPPORT

A. The Ba.Ae Point of Contact (POC) will receive fro- the contractor the
split samples and then select 10% of them, package them, and then deliver ther
bacK to the contractor within 24 hours for subsequent overnight -hipment to

USAFOEHL as stated in paragraph IA2h.

B. Base personnel will assign the disposal points within the install.atior
of all hazardous and nonhazardous drill cuttings, contaminated groundwater, anc
contaminated sampling equipment.

C. Base personnel will designate an equipment staging area.

D. Base personnel will mark undergroanC utilitieE where require'.

-. Base pers.nne- will desig:,ate at. equIprnent decontari nation area.

F. The base will provide space for trailer with access to te.ephone an.
e-ectrical service.

IV. GO.ERN"ENT FUR'N:SHE: PROPERTY: None

V. CVERNh ENT POINTS OF CONTACT

USAFCEHL Mon'.tor 2. Base 1zr.;tor
:ee Ann Sanders 1it Wil-lam Shelten
US A FE:EL /73 USAF .o!t TyndalI/$53.-
BrOOKs AFR TX 78235-5501 Tyr-,al: AF5 FL 32- .-- 3
AV 240-2'58 AV 9"%-.7,
(512) 536-2158 (904,, 253-4,47-

3. .MA 'CO. Moni . )r

Col Jerry Dogherty

Hq TAC!SC
Largley AvB VA 23665-5301
A; "32-3322
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Extractables EPA Methods 625 and 8270

Base/Neutral Extractables

Acenapht hene Naphthalene

Acenaphthylele Nitrobenzenle
Anthracene N-Nitrosodi-fl-propylamifle
Al dri n PCB-1o016
Benzo(a)anthracene PCB-1221BezIIlurnhnePB13
Benzo(b)fluoranthene PCB-1242

Ben zo (a) pyrene PCB-1248

Benzo(ghi )perylene PCB-125J
Benzyl buty. phthalate PCB-1260

b-BHC Phenanthr ene
w-BHC Pyrene

Bi5C2-cnloroethyl)ether Toxaphene

Bis(2-chloroethoxy)methane 1 ,2,4-Trichlorobenzele
Bis(2-ethy-'exyl)phtha.ate
BisC2-ch'Loroisopropyl)ether Acid Extractable!:
~4-Bromophenyl phenyl. ether
Chlordane l-Chloro-3 -met hy-'phenol

2-Chloronaphthalele 2-Chlorophelol
4-Chlorophenyl phenyl ether 2,4-Dicnlorophenol
Chrysene 2, 4-Dirnethylphenll

4,4'-DDD2, 4-Dinitrophenol

4,4 '-DDE 2-Methyl-4, 6-dinitropheno.
~a, '-~72-Nitrophenol

:)ibenzo(a,h)anthracele 4-NitrophenoI'

D i-n-tjt ylphthal ate ?entachlorophencb
1 ,3-Dichlorobenzene Phenol

1,2-Dicn~orobenzene 2,4,6-Trichlorop-eno2
,4-icnliorobenlzene

3, 3'-Dicr-o'-obenzidifle
Cielcrirn
Diethy! prthalate
Dimet'iyl p.,ithalate
2,uL-Dminitrotoluene

U Di.-n-octylpttna'.ate
Endoufan s-afate
Endrirn allehyde
F: uorantire

Hepa xC'-!o

He xacrCloroethiaflI IndenoC 1,2,3-cd )pyrene

Isophorone
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Purgeable Orgenic Compound.S - EPA Method5k 601-602, 8010-8020, and 8240.

Ben zene trans-1 ,2-Dichloroethiene
Bromodichloroaiethane 1 ,2-Dichloropropane
Broiioform 013-1 ,3-Dichloroprope-ne
Bromomethane trans-1 ,3-Dichioropropene
Carbon tetrachloride Ethyl benzene
Chlorobenzene Methylene chloride
Chloroethane 1, 1,2,2-Tetrachloroetiane
2-Chloroethylvinyl ether Tetrachioroethene
Chloroform Toluene
Chloroamethane 1, 1, 1-Tricioroethane
Dibromocn.Ioromethane 1 ,1 ,2-Trichloroethane
1 ,2-Dichlorobenzene Trichioroethene (TCE)
I ,3-Dichlorobenzene Trichlorofluoromethale
1,4-Dichlorobenzerle Vinyl chloride
1,1-Dichloroethale ortho, meta and para xylene
l,2-Dichloroethane (8020 only)
I ,1-Dichloroethele

Acid Extractables (E604)

4-Chloro-3-methyl pheno~l
2-Chiorophenol
2, 4-Dichlorophenll
2, 4-Dimethylphenol
2, M-Dinitrophenol
2-Metny.1-4, 6-dinitrophenol
2-Nitrophenol
4 -Ni trophenol
Pentachlorophenol
Phenol
2, 4, 6-TIrichiorophenol
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fMetals scan in water shall consist of an ICP scan for priority pollutant and

oter metals using E200.7 as follows:
Estimated Detection

Element Limit, mg/E

Aluminum 0.050
Arsenic 0.060
Antimony 0.035
Barium 0.002
Beryllium 0.001
Boron 0.01 0
Cadmium 0.008
Calcium 0.045
Chr omi um 0.001
Cobalt 0.006
Copper 0.00i
Iron 0.008

Lead 0.050
Magnesium 0.035
Manganese 0.002
Molybdenum 0.008
Nickel 0.010
Potassium 0.050

Selenium 0.090
Silica (SiO2) 0.060
Silver 0.007
Sodium 0.030
Thallium 0.10
Vanadium 0.008
Zinc O.003

plus netnod E245-1 for mercury, wit a detection limit of 0.002 ng/t. ReportSall results as mg/1.

IgP Toxicity in soil lcontaminate drill cuttings; snall be determined using
procedures specified in SW-8S6, Test Methods for Evaluating Solid Wa stes, 2nd
Ed.

I zTtal numter of -ta.p-es inc!jde.t seczrd-cc orat_ .
s ax;les 'to 1ncluCe t.e field C zamples'.

C
1
l
!
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aMethod references are as follows:

"E" Methods: E100 through E500 Methods
(Water Only) Methods for Chemical Analysis of Water and Wastes,

EPA Manual 600/4-79-020 (USEPA, 1983)

E600 Series Methods
Methods for Organic Chemical Analysis of Municipal and
Industrial Wastewater
US EPA
Federal Register, Vol 49, No 209, 26 Oct !9e4

E200.7 Method
Inductively Coupled Plasma-Atomic Emission Spectrometer
Method for Trace Element Analysis of Water and Wastes
USEPA
Federal Register, Vol 49, No 209, 26 Oct 1984

"SW" Methods: Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, SW-846, 2nd Edition (USEPA, 1984)

bPurgeable aromatic compounds shall be analyzed using method SW8020 at Zones 3
and 9 (fuel spill areas), so that xylene can be included among the analytes.
All other analyses for purgeable aromatics shall be by method E602.

cDetection limits for all parameters analyzed by GC shall be as stated in tne

respective methods. Report results for organics in water as ug/t; in soil as
mg/kg. Positive identification is required for all analytes having
concentrations higher than the method detection limit; confirm positive
concentrations by second-column 3C. Analytes which cannot be confirmed shall
be reported as "Not Detected" in the body of the report. Tnclude the results
of both first ar.d second-column data in the appendix of tne report. Base the
quantificatlon of confirmed analytes upon the first-column analysis.

dDetection limits for all parareterF analyzed by G/MS snall te as stated

thje respective metnods. Report results for organics in water as ug/!; in sz "
as mg/kg.

eReport result.a fzr metals in dater as mg/i; in soll as -.g'qg. Repzrt no -.zre
than two s-gnificant figure.' for any metals cncentr-tin..
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f ANALYTICAL METHODS, DETECTION LIMITS, AND NUMBER OF SAMPLES

WATER

DETECTION NO. TOTAL

PARAMETER METHODa LIMIT SAMPLES QA SAMP LES

Purgeable Organic Compound:% E601 c 31 3 51
602

E601 c 11 1 18h

SW8020 -

Bape/Neutral and Acid E625 d 7 1
Extractable Organic
Compounds

1,2-Diorooethane E502.1 c 11 1 18
(EDB)

Acid Extractable E604 c 16 2 2 n

Organics

Petroleum Hyrocarbons E413.1 100g/t 32 3 35

Lead E239.2 0.005 mg/,e 32 3 3,

Priority Pollutant E200.7 10 1 !1
Metal Scan E245.1

SOILS

DETECTION NO. CSAL
PARAMETER METHODa LIMIT SAMPLES .A SAML'

Purgeabie Organic SW5030/ d 6 1 7
- Compounds SW8240

Petro . S..435, S 5• g 6
Myr o-a r:.. E418.1,

Lead 'P:, S63O53 5

Attac-i-cn,

c-
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VI. In addition to sequence numbers 1, 5, and 11 in Attachment I to the
contract, which are applicable to all orders, the sequence numbers listed below
are applicable to this order. Also shown are data applicable to this order.

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 14

20 (TOP) ID OTIME 86 JUN 30 86 JUL 1 10

7 (Health & IA3 OTIME 86 JUN 30 86 JUL 1 3
Safety)

3 'Prelim IC2 OTIME 3
Data)

2 (Cost) ID6 OTIME 87JAN-)9 870CT09 3

J (Tech ID ONE/R 86 DEC09 87 JAN09 87 OCT09
Report)

14 MONTHLY 86 JUL 9 86 JUL 10 ,3

15 MONTHLY 86 JUL 9 86 JUL 10 'm

*Two draft reports (25 copies of each) and one final report '50 copies plus t 'e
original camera ready copy) are required. Incorporate Air Force comments into
the second draft and final reports as specified by the USAFOEHL. Supply the
JSAFOEHL wit" a final copy of the first draft, second draft, anC final reports
for acceptance prior to distributior. Distribute remaining 24 copies of each
draft report and 49 copies of the final report as specifie. by the USAFOEHL.

'*Jpon completion of the total analytical effort before submission of tne first
draft report.

•**Submit monthly hereafter.

C-16
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iI
QUALITY ASSURANCE REPORT

INSTALLATION RESTORATION PROGRAM
PHASE II, STAGE 2

TYNDALL AIR FORCE BASE, FLORIDA

Prepared for:

R. SCHULTZ
ESE Project Manager

I

1 ]Prepared by:

W. COULOMBE
ESE Project QA Supervisori

ESI. No. 86-378-0700-2140

March 1987
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D-USAF.2/APP-D-1.I

03/28/87

1.0 INTRODUCTION

This report contains results of QA audits conducted during Phase I,

Stage 2 activities conducted at Tyndall AFB, Florida. A QA supervisor

was assigned to this project from ESE's independent QA Division to

monitor the project from initiation to preparation of the final report.

A simplified description of the distinction between QA and QC at ESE is

as follows:

1. QC procedures comprise a portion of the total integrated QA

program and are performed routinely by laboratory analysts/field

personnel to obtain a prescribed standard of performance

(e.g., calibration of instruments), and

2. QA procedures include a system of checks to verify the QC by an

independent auditor (e.g., audit the calibration procedure).

A sumary of the QA activities performed for the project is as follows:

1. Pre-sampling system audit;

2. Field audit;

3. Laboratory systems audit; and

4. Data validation of analytical field groups TYNDLI, TYNDL2,

TYNDL3, TYNDL4, TYNDL5, TYNDL6, TYNDL7, and TYNDLS.
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D-USAF.2/APP-D-2.1
03/28/87

2.0 QUALITY ASSURANCE AUDITS

A pre-sampling systems audit was performed on Oct. 6, 1986, through a

meeting with the project manager, laboratory coordinator, field team

leader, and project QA supervisor. The Technical Operations Plan (TOP)

was reviewed with these key project members to assure that the procedures

described in the manual would be implemented.

A QA field audit was performed on Oct. 16, 1986 by the project QA

supervisor. Ground water sampling was observed at the following wells:

Well Designation Sample No.

T3-4 TYNDL6*4
T8-1 TYNDL5*5
T6-1 TYNDL4*!
T6-2 TYNDL4*2
T6-3 TYNDL4*3

Well development was observed at Well T6-5.

All observed field activities were consistent with TOP and standard ESE

practice, with two exceptions:

1. The plan states that new monitoring wells will be allowed to

equilibrate for no less than 14 days after well development

(pg. 4-12). A 5-day minimum equilibration time was actually

being used. According to the Site Geologist, the change was

approved by the Air Force.

2. Field notes were being recorded in pencil during the ground

water monitoring. The field team leader was informed that ink

was required and the field crew immediately switched to using

pen.

A laboratory systems audit was performed Jan. 23, 1987, to determine if

the custody procedures from field to laboratory were consistent with the

requirements of the TOP. Results of the review indicated acceptable

custody documentation procedures. Standard custody procedures include

the following activities.
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* D-USAF.2/APP-D-2. 2
03/28/87

The field team sampler or leader documents the sample fraction collected

and time and date of collection onto a chain-of-custody logsheet, which

is routed with the samples to the laboratory. The laboratory coordinator

or designate checks in the samples and assures that all samples on the

logsheet have been received. A QA Supervisor verifies that the chain-of-

custody documentation and keypunching of sample site collection dates and

times are correctly entered into the computer system.
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D-USAF. 2/APP-D-3. 1

03/28/87

3.0 QA DATA VALIDATION

QA data validation consists of the following:

1. Selection of a portion of the reported values at random and

tracing through the raw data to assure that all calculations are

free of errors, and the documentation of all raw data is

adequate to support the reported values;

2. Verifying that all samples were analyzed within contract

required holding times;

3. Verifying that instruments were properly calibrated;

4. Verifying that method blanks, standard matrix spike duplicates,

sample matrix spikes, and references are analyzed at the

required frequency and meet standard ESE acceptance criteria;

and

5. Verify that the analytical methods employed were consistent with

contract r.quirements.

As part of ESE's standard QC program, the following procedures are

followed:

I. Samples are analyzed according to contract requirements;

2. Each analytical lot contains three standards and one calibration

blank and has a correlation coefficient >0.995 except for GC/MS,

and ICAP analysis, where a one-point standardization is used;

3. Each analytical lot contains one control spike and replicate

spike per 20 samples and one sample spike per 20 samples except

for GC/MS analysis, where surrogate compounds are spiked into

all samples, QC samples are analyzed, and a frequency of one

control spike and sample spike per 20 samples are analyzed; and

4. Data reduction and reporting are free of errors, and reported

values are supported by the raw data.

Field QA samples are part of the field sampling effort. Blind duplicate

samples were collected at a frequency of 10 percent of all the samples
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D-USAF.2/APP-D-3.2
03/28/87

collected with the same matrix during a field effort. QA procedures

employed for field QA samples were to assure that the duplicates were

collected at the required frequency and to investigate discrepancies

found in sample duplicates.

Tracing through the raw data (Item i) revealed no calculation errors, and

the reported values were adequately supported by the raw data.

Instruments employed in the analyses were properly calibrated (Item 3) in

accordance with EPA requirements and the analytical methods employed met

contract requirements (Item 5).

Sample holding times (Item 2) were determined and compared to the current

maximum holding times specified by EPA (see Table 3-I) (Federal Register,

Vol. 49, No. 209, October 26, 1984, revised Vol. 50, No. 3,

January 4, 1985). These EPA holding time requirements apply to water

samples only; however, ESE uses the time as a goal for analysis of soil

samples.

All water samples were analyzed within holding times except the volatile

fraction (GC) of sample TYNDL6*8 had to be re-injected due to carry-over

from a previous sample (see Table 3-2). The re-injection was performed

2 days after the 14-day holding time. Resampling was not warranted

because additional data for this sample is available for sample TYNDL6*5

(a field duplicate) and the second column analysis (see Table 3-3), both

run within holding times.

All soil samples were analyzed within the holding time goals except the

petroleum hydrocarbon fraction for samples TYNDL'*I,*2 which exceeded the

28-day holding time by 1 day. EPTOX holding times were assessed by

applying the water holding times to the leachate. All samples were

analyzed within holding times except the herbicide fraction which

exceeded the 7-day extraction holding time by 2 days.
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D-USAF. 2/APPD-VTB-EPA. 1
04/09/87

Table 3-1. EPA Holding Times for Parameters Analyzed During the Tyndall
AFB Phase II Stage 2 Study

Parameter EPA Holding Times

Hydrocarbons 28 days

Metals except Hg 6 months

Hg 28 days

624 compounds 14 days

601/602 compounds 14 days

625 compounds 7 days to extraction
40 days after extraction

EDB 14 days

608 7 days to extraction
40 days after extraction

Herbicides 7 days to extraction
40 days after extraction
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D4AF. I/LNP-Vrff. 1
03/18/87

Table 3-2. Holding Times for Tyniall Analytical Data

No. of
Sample Number(s) Parameters(s) Collection Date Extraction Date Analysis Date Days

TYNDL1*1 hydrocarbons 10/15/86 - 11/12/86 28
TYNDL1*1 Pb 10/15/86 - 11/25/86 41

* SW 8240 10/15/86 - 10/23/86 8

TYN(LX1*2,3 hydrocarbons 10/16/86 - 11/12/86 27
TYNI1*2 Pb 10/16/86 - 11/25/86 40
TMA*2,3 SW 8240 10/16/86 - 10/24/86 8
TYI'L1*3 Pb 10/16/86 - 01/22/87 98
TM I-2*1-4,9 601/602 10/14/86 - 10/21/86 7
TMf I-*1-4,9 hydrocarbous 10/14/86 - 10/29/86 15
TYNI-2*13,9 Pb 10/14/86 - 11/25/86 42
T)M7*4 Pb 10/14/86 - 10/29/86 15
TniX.2*5,7,8 601/602 10/22/86 - 10/29/86 7
TYNXr2*5,7,8 hydrocarbons 10/22/86 - 11/06/86 15
ITrZE 2*5,7,8 Pb 10/22/86 - 11/25/86 34

I*1-4 601/602 10/13/86 - 10/22/86 9
TCLW*1-4 604 10/13/86 10/15/86 10/20/86 2/7
TMIL3*1-4 ICAP Batch 34%2 10/13/86 - 11/23/86 41
TY?(L3*1-4 ICAP Batch 35477 10/13/86 - 01/14/87 92
TYN3*1-4 1i 10/13/86 - 10/30/86 17

TYMILJ*14,15 601/602 10/14/86 - 10/23/86 9
Th1L4*14,15 604 10/14/86 10/20/86 11/04/86 6/15
T'frU *14,15 hydrocarbons 10/14/86 - 10/28/86 14
TYNDU.4*14,15 Pb 10/14/86 - 1/25/86 42
TDOLA*1-3 601/602 10/16/86 - 10/27/86 11
TYNIM4*1-3 604 10/16/86 10/20/86 11/04/86 4/15
TYNDL*1-3 hydrocarbons 10/16/86 - 10/29/86 13
TYND*-3 Pb 10/16/86 - 11/25/86 40
TYnMj)*7-13 601/602 10/20/86 - 10/28/86 8
TYNDI'*7-13 604 10/20/86 10/24/86 11/06/86 4/13

hy7-13 hydrocarbos 10/20/86 - 10/24/86 4
T 'UA*7-13 Pb 10/20/86 - 11/25/86 36
TftM *4,5 601/602 10/21/86 - 10/29/86 8
TnUA*4,5 61 10/21/86 10/24/86 11/06/86 3/12
TY?(L4*4,5 hydrocarbons 10/21/86 - 10/26/86 5
rf A*4,5 Pb 10/21/86 - 1/25/86 35
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D-LSAF. ltrYNP-Vf. 2
03/18/87

Table 3-2. Holding Times for Tyrall Analytical Data (Continued, Page 2 of 3)

No. of
Saqle Number(s) Parameters(s) Collection Date Extraction Date Analysis Date Days

7*EL5*9,2 601/602 10/09/86 - 10/21/86 12
TMU",2 625 10/09/86 10/10/86 11/06/86 1/27
TM.Y*9,2 ICAP Batch 34962 10/09/86 - 11/23/86 45
T'MfL5*9,2 Hg 10/09/86 - 11/05/86 27
TML5*9,2 As, Be 10/09/86 - 01/14/87 93
TYNOL5*1,3,4 601/602 10/10/86 - 10/21/86 11
TYMU.5*1,3,4 625 10/10/86 10/10/86 11/06/86 0/26
TY LS*1,3,4 ICAP Batch 34962 10/10/86 - 11/23/86 44
TYNXLS*1,3,4 it 10/10/86 - 11/05/86 26
TYNDL5*1,3,4 As, Be 10/10/86 - 01/14/87 96
TYNDL5*5 601/602 10/16/86 - 10/27/86 11
rWL5*5 625 10/16/86 10/21/86 11/10/86 5/20
TVa.5*5 ICAP 10/16/86 02/23/87 129
TYNDL5*5 Hg 10/16/86 - 11/12/86 27
TMX5*6,8 601/602 10/17/86 - 10/27/86 10
TMX.S6,8 625 10/27/86 10/21/86 11/10/86 4/19
rML*6,8 ICAP 10/17/86 02/23/87 128
TfI)N1*6,8 Hg 10/17/86 - 11/12/86 26
TYNM5*7 601/602 10/23/86 - 11/01/86 9
TYNDL5*7 625 10/23/86 10/27/86 11/09/86 4/13
T= 6*7 ICAP 10/23/86 12/01/86 39
TrIXL5*7 Hg 10/23/86 - 11/19/86 27

T)'OL6*9,10 601/602 10/13/86 - 0/22/86
(neat)

10/27/86
(diluted) 14

Th1.6*9 hydrocarbxms 10/13/86 - 10/22/86 9
TrU010 hydrocarbons 10/13/86 - 10/30/86 17
T'M6*9,10 E 10/13/86 -- 10/27/86 14
TIu"6*9, 10 Pb 10/13/86 - 11/25/86 43
TYDM*1-3 601/602 10/15/86 - 10/27/86 "1
TMX61-3 hydrocarbons 10/15/86 - 10/30/86 15
T1"fU.6*1-3 E 10/15/86 - 10/27/86 12
TVU 61,2 Pb 10/15/86 - 11/25/86 41
T UA*3 Pb 10/15/86 - 12/12/86 58
ThMW64 601/602 10/16/86 - 10/27/86 11
TMrb*4 hydrocarbon 10/16/86 - 10/30/86 14
TYNU.6*4 EM 10/16/86 - 10/27/86 11
T n"4 Pb 10/16/86 - 11/25/86 57
TMDL6*5,6 601/602 10/17/86 - 10/30/86 13
TML68 601/602 10/17/86 - 11/01/86

(neat) 15*
11/02/86
(repeat) 16*
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D-USAF. i rA' -vn .3
03/18/87

Table 3-2. Holding Times for Tyrall Analytical Data (Continued, Page 3 of 3)

No. of
Sample Nkuaer(s) Parameters(s) Collection Date Extraction Date Analysis Date Days

TYNML6*5,6,8 hydrocarbons 10/17/86 - 10/30/86 13
T bL6*5,6,8 EDB 10/17/86 - 10/27/86 10
TYhNX6*5,6,8 Pb 10/17/86 - 11/25/86 56

ANDL6* 1,12 601/602 10/21/86 - 10/29/86 8
TYU * 1, 12 hyrocarbons 10/21/86 - 11/06/86 16
M 1 1, 12 EDB 10/21/86 - 10/27/86 6
TYNf.l*11, 12 Pb 10/21/86 - 11/25/86 35

7 601/602 10/23/86 - 11/01/86 9
TYNDL6*7 hyrocarbmus 10/23/86 - 11/06/86 7
TY bbU 7 Pb 10/23/86 - 12/12/86 50

TYNDL7*I-3 hydrocarbon 10/14/86 - 11/12/86 241t
WNDLT*1-3 Pb 10/14/86 - 11/25/86 42

TYNJL7*1-3 SW 8240 10/14/86 - 10/22/86 8

EP TCK Extraction
TYIILS*1,2 608 10/14/86 10/16/86 10/20/86 2/4
TOMs*1,2 herbicides 10/14/86 10/23/86 11/02/86 9/10t
TYnVLS*1,2 ICAP 10/14/86 - 11/24/86 41
rY!.S*1,2 Hg 10/14/86 - 10/30/86 16
TYM*I, 2 Se 10/14/86 - 12/09/86 56
M.W *3 608 10/21/86 10/28/86 11/28/86 7/31
T S3 herbicides 10/21/86 10/23/86 11/11/86 2/19
TLNDLS*3 ICAP 10/21/86 - 11/24/86 34
TYNS3 Hg 10/21/86 - 10/30/86 9
T)NDIS*3 Se 10/21/86 - 12/09/86 49
TYN'IS*3 As 10/21/86 - 11/17/86 27
TYNLS*1,2 As 10/14/86 - 11/17/86 34

*!xees EPA holding time.

tEzeds E imposed holding time goal.

Sotrce: ESE, 1987.
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D-USAF. 1/TYNP-VTB-ATT. 1
04/27/87

Table 3-3. Holding Times for First and Second Column Gas Chromatograph
Data for Tyndall AFB

Collection First Column No. of Second Column No. of
Sample Number Date Analysis Date Days Analysis Date Days

TYNDL 2*4 10/14/86 10/21/86 7 10/28/86 14
TYNDL 2*7 10/22/86 10/24/86 7 10/30/86 8
TYNDL 2*8 10/22/86 10/24/86 7 10/31/86 9
TYNDL 2*9 10/14/86 10/21/86 7 10/28/86 14
TYNDL 3*3 10/13/86 10/22/86 9 10/27/86 14
TYNDL 3*4 10/13/86 10/22/86 9 10/27/86 14
TYNDL 4*2 10/16/86 10/27/86 11 10/29/86 13
TYNDL 4*3 10/16/86 10/27/86 11 10/29/86 13
TYNDL 4*4 10/21/86 10/29/86 8 10/31/86 10
TYNDL 4*5 10/21/86 10/29/86 8 10/31/86 10
TYNDL 4*8 10/20/86 10/28/86 8 10/31/86 11

TYNDL 4*10 10/20/86 10/28/86 8 10/30/86 10
TYNDL 4*11 10/20/86 10/28/86 8 10/30/86 10
TYNDL 4*13 10/20/86 10/28/86 8 10/30/86 i0
TYNDL 4*14 10/14/86 10/23/86 9 10/28/86 14
TYNDL 4*15 10/14/86 10/23/86 9 10/31/86 17*
TYNDL 5*4 10/10/86 10/21/86 11 10/27/86 17*
TlN-DL 3*5 10/16/86 10/27/86 ii 10/29/86 13
TYNDL 5*7 10/23/86 11/01/86 9 10/31/86 8
TYNDL 5*9 10/09/86 10/21/86 12 10/27/86 18*
TYNDL 6*2 10/15/86 10/27/86 12 10/29/86 14
TYNDL 6*5 10/17/86 10/30/86 13 10/29/86 12
TYNDL 6*6 10/17/86 10/30/86 13 10/29/86 12
TYNDL 6*7 10/23/86 11/01/86 9 10/31/86 8
TYNDL 6*8 10/17/86 11/02/86 16* 10/29/86 12
TYNDL 6*9 10/13/86 10/27/86 14 10/27/86 14
TYNDL 6*10 10/13/86 10/27/86 14 10/27/86 14
TYNDL 6*11 10/21/86 10/29/86 8 10/31/86 10
TYNDL 6*12 10/21/86 10/29/86 8 10/31/86 10

*Exceeds holding time.

Source: ESE, 1987.
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03/28/87

Standard matrix (deionized water/standard soil) spikes are used to assess

the precision and accuracy of the analytical measurement system (Item 4).

ESE's standard acceptance criteria (Table 3-4) were used for each

parameter analyzed. All standard matrix spikes were within the criteria.

Internal laboratory QC results are included in Appendix Q of this report.

Sample matrix spikes are run to determine if there is a matrix

interference. All sample matrix spikes met the acceptance criteria with

the following exceptions:

Sample No. Parameter Recovery

TYNDL4*1 Lead 133
TYNDL4*4 Lead 131
TYNDL2*9 Petroleum Hydrocarbons 22

The control spikes associated with these samples were acceptable

indicating that the analytical system was in control and the recoveries

outside the criteria are-due to a matrix interference.
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03/28/87

Table 3-4. Precision and Accuracy Criteria

Method Criteria

Precision Accuracy
Parameter (Max RPD) (% Recovery)

Soil

Petroleum Hydrocarbons 20 70 - 125

Lead 20 80 - 120

Volatiles (GCMS)

Toluene-D(8) -- 50 - 160

Bromofluorobenzene -- 50 - 160

1,2-Dichloroethane -- 50 - 160

Water Volatiles (GC)

Carbon Tetrachloride 31 55 - 131

1,!-Dichloroethane 30 57 - 121

1,2-Dichloroethane 27 63 - 135

1,1,1-Trichloroethane 32 53 - 125

Ethylbenzene 35 48 - 144

Toluene 29 59 - 135

Xylene 30 56 - 134

Petroleum Hydrocarbons 20 70 - 125

Phenolic Compounds

4-Chl'-3-Meth'Phenol 41 39 - 130

2,4-Dinitrophenol 53 28 - 128

Pentachlorophenol 34 48 - 122

Phenol 47 33 - 130
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Table 3-4. Precision and Accuracy Criteria (Continued, Page 2 of 2).

Method Criteria
Precision Accuracy

Parameter (Max RPD) (% Recovery)

2-Chlorophenol 34 49 - 130

Pentachlorophenol 34 48 - 122

Metals 20 80 - 120

Base Neutral/Acids (GCMS)

Nitrobenzene-D(5) 39 41 - 119

2-Fluorobiphenyl 37 44 - 1.18

Naphthalene-D(8) 50 30 - 120

Phenol-D(5) 80 15 - 103

2-Fluorophenol 67 20 - 140

Notes:

SR1 I R 2
Relative Percent Difference (RPD) = x 100

(R1 + R2)

2

R1 and R2 - Concentration at Replicate Control Spike I and 2,
respectively.

90 Recovery - 100 x [(spike saple coc.)(smple + spike vol.) - (saple vol.)(sample conc.)]
(spike conc.)(spike vohiv)

Source: ESE, 1987.
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09/16/86

1.0 POLICY AND RESPONSIBILITY

The purpose of this safety plan is to protect individuals and the

environment during Installation Restoration Program (UaP) Phase 11,

Stage 2 site investigative activities at Tyndall Air Force Base (AFB).

This plan includes preventive and protective measures against health

hazards, fire and explosion hazards, and mechanical hazards which may

exist or occur during field and laboratory activities.

It is the policy of the corporate management of Environmental Science

and Engineering, Inc. (ESE) that an effeccive health and safety program

be implemented for this project at Tyndall AFB to protect individuals

and the environment. Each and every individual at the site muit regard

and conduct himself as a member of the "safety team" and adhere to the

prescribed site safety plan to ensure his own safety as well as that -)f

his fellow workers and the public.

A key element of this plan is the reliance upon the "buddy system' for

all site activities at all times. This system requires that all

activities at the site be conducted using a minimum of 2-person ceams.

Overall responsibility for safety during the site investigative

activities rests with the Project Manager. His responsibilities

include:

1. Preparing an effective site and laboratory safety plan f)r tie

project,

2. Categorizing the project staff as to the levels of potenttal

exposure to dangerous levels of hazardous macerial%,

3. Assuring that adequate and appropriate safety training and

equipment are available for project personnel,

4. Arranging for medical examinations for specified project

personnel, and

5. Designating a Site Safety Supervisor.
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The responsibilities of the Site Safety Supervisor include:

1. Implementing all safety procedures and operations onsite;

2. Updating equipment or procedures based upon new information

gathered during the site inspection;

3. Upgrading or downgrading the levels of personnel protection

based upon site observations (downgrading requires the approval

of the Project Manager);

4. Determining and posting locations and routes to medical facili-

ties, including poison control centers and arranging emergency

transportation to medical facilities (as required);

5. Notifying (as required) local public emergency officers (i.e.,

police and fire department) of the nature of the team's

operations, and making emergency telephone numbers available to

all team members;

6. -%suring that at least one member of the field team is avail-

able to stay behind and notify emergency services if the Site

Safety Supervisor must enter an area of maximum hlazard or only

entering this area after he has notified emergency services

(police department);

7. Observing work party members for symptoms of exposure -r

stress; and

8. Arranging for the availability of emergency medical care and

first aid, as necessary onsite.

The Site Safety Supervisor has the ultimate responsibility to stop any

operation that threatens the health or safety of the team ar surrounding

populace or causes significant adverse Impact to the environment.

The responsibilities of the Field Team Leadet include:

1. Assuring and enforcing compliance with the Project Safety

Plan,
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2. Controlling site entry of unauthorized personnel or

coordinacing with United States Air Force (USAF). authorities to

limit site access,

3. Coordinating site activities such that they may be performed in

an efficient and safe manner consistent with the Project Safety

Plan,

4. Enforcing the "buddy system" onsize, and

5. Assuring the ready access and availability of all safety

equipment.

The responsibilities of all personnel onsite include:

1. Complying with all aspects of the Project Safety K.an,

including strict adherence to the "buddy system;"

2. Obeying the orders of the Field Team Leader and the Site Safety

Supervisor; and

3. Notifying the Field Team Leader or Site Safety Supervisor of

hazardous or potentially hazardous incidents or working

situations.
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2 .0 SITE CHARACTERIZATION AND SPECIFIC SAFETY PLAN

Descriptive detail on Tyndall AFB is given in rable 2-1 . The various

procedures and precautions that will be followed in assuring preserva-

tion of health and safety during all site activities are presented in

the plan. The recomiaended safety precautions and procedures presented

are based on a thorough evaluation of the literature and an assessment

of the potential hazards at the site, Including:

1. The types of materials present at the site,

2. The physical description of the site,

3. The routes of potential exposure,

4. The anticipated levels of hazardous materials present,

5. The acceptable levels of exposure as prescribed by the

Occupational Safety and Health Administracion (OSHA) and EPA,

6. The duration of potential exposure, and

7. The mitigation of potential exposure by existing routine

laboratory and field safety practices.

Guidance for the determination of the hazard potential )f chemical

compounds was obtained from the following sources:

Identification and Listing of Hazardous Waste, 40 CFR, Part 261.

Dangerous Properties of Industrial Materials, 5th Ed., N. Irving
Sax, 1979.

Threshold Limit Values to Chemical Substances and Physical Agents
In the Workroom Environment, ACGEH, 1984.
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Table 2-1- Site Safety Plan

General Information

Site: Tyndall AFB

Location: Panama City, Florida

Field Work Tasks: Geographical Survey
Installation of Monitoring Wells
Surveying Well Locations
Surface Water and Sediment Sampling

Ground Water Sampling
Soil Sampling

Work Date (Planned): October 1986

Site Characteristics: Tyndall AFB can be described as a ow hazard
area. Although expected air concentrations are low, personnel
should be careful about skin contact with waters and sediaent*.

Status: Active Air Force Base

Known Chemical Hazards Onsite: Organai.., Heavy Metals, ?henol£is

Characteristics of Waste Onsice:
States: Liquid and Solid
Hazards: Corrosive, Ignitable, Volatile, Toxic, Unknown

Hazard Evaluation: Level D protection is required unless air
Imonitoring reveals any appreciable air levels of organics during :he

preliminary survey. Due to the presence of petroleum products, care
should be exercised in walking near site areas to prevent injury or
contamination. Air monitoring for airborne organics will be
conducted on a daily basis during well drilling and sampling
activities.

Personal Protective Equipment: Many different job functions are

involved in this investigation. Each job presents a special set of

circumstances with varying personal protection equipment (?PE)
needs. The following narrative describes the specific PPE for eacn

operation.

1. Well Drilling
a. Hard hats will be worn at all times in the vicinity of the

drilling rig.
b. Goggles or safety glasses will be worn at all times.
c. Safety shoes will be worn in the vicinity )f the rig.

E-7



WRTIRP-S.3/VTBB.5

09/16/86

Table 2-1. Site Safety Plan (Continued, Page 2 of 4)

d. Gloves will be worn to protect hands from cables, etc.
These gloves should fit tightly to avoid getting caught in
machinery.

e. No loose-fitting clothing or free long hair is permitted
near the rig.

f. Hands will be kept out of the way of moving parts of the
machinery when drilling is in progress.

g. Daily inspection of all ropes, cables, bolts, and moving
parts of the rig is mandatory.

h. A first aid kit and fire extinguisher will be available at
all times.

i. Rubber gloves will be worn during well development to avoid
direct contact with contaminated water.

j. Organic vapor respirators (half-mask, air-purifying type)
are to be issued to all personnel participating in Irilling
operations. These respirators are to be immediately

accessible to each person at all well sites.
k. Fresh cartridges shall be placed in organic vapor tasks as

needed. The guidelines regarding frequency of change of
canisters shall be strictly observed. Cartridges should be
changed when odors become noticeable or breathing resistance
becomes significant.

1. The water supply available for drilling use shall be
maintained in a ready state to wash down any personnel
receiving significant accidental exposure to gases or japors
emanating from the ground.

m. One self-contained breathing apparatus (SCBA) unit shall be
immediately available for emergency use during well drilling
operations in areas of greatest potential contamination.

n. All crews will consist of at least two persons.
o. There will be no smoking except in the command post area or

inside vehicles. In no case will smoking materials or
matches be disposed of onsite except in proper ashtrays.

p. No drilling will occur during impending electrical storms.
q. Cotton coveralls or disposable Tyvek* suits or equivalent

should be worn at all times during drilling operations.

2. Surface Water and Ground Water Sampling
a. Surface water and ground water sampling involve the handling

of water containing unknown amounts of chemical
contaminants. Safety glasses and safety shoes are to be
worn at all times.

b. Organic vapor air-purifying respirators of the half-mask

type must be available if needed. Disposable TyvekO,
chemicallyresistant outer clothes will be worn to -ainimize
body contact wirh contaminated water.
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Table 2-1. Site Safety Plan (Continued, Page 3 of 4)

c. If strong odors of organics are detected, the respirator
should be worn as a precautionary measure.

d. Impermeable gloves will be worn to prevent skin contact
whenever handling the waste samples.

e. Collectable samples must be closed to the atmosphere as soon
as practical to lessen inhalation hazards.

f. This sampling job requires Level D protection, and more
detail is provided in a later section.

3. Soil/Sludge/Sediment Sampling
a. Soils, sludges, and sediments may be sources of concentrated

toxic heavy metals. Care must be taken to prevent skin
contact.

b. Additional precautions are similar to the section on surface
water sampling.

c. All soil, sludge, and sediment sampling requires Level D
protection.

WORK SCHEDULE LLMITATIONS

1. All work will be completed in daylight hours only.

Surveillance Equipment and Materials: Explosimeter, photoionization
detector, various vapor and gas detector cubes and hand punps,
personal sampling pumps with organic vapor adsorption tubes, Century
OVA

Decontamination Procedures:
1. Wash and rinse with approved water source at station located

strategically between sites and command post.

Emergency Precautions:

Acute Exposure Symptoms First Aid

Chemical splash to skin 10- to 15-,ainute water flush, evaluate
Chemical splash to eyes 15-minute water flush, evaluate
Unconsciousness--vapor Remove affected individual to clean

inhalation area, administer cardiopulmonary
resuscitation (CPR), artificial
respiration, or oxygen, as necessary,
and evaluate.
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Tahle 2-1.- Site Safety Plan (Continued, Page 4 of 4)

EQUIPMENT CHECKOUT

SCBA X Cylinders

Air-Purifying Respirator X Cartridges X

Explosimeter Vapor Detector Eye Wash Kit

02 Indicator First Aid Kit X

.ir Sample Pump and Tubes Drinking Water Supply X

Radiation Survey ,Meter Personal Clothing X

Radiation Contamination Meter __ Decontamination Materials X

Other: Fire Extinguishers, Scram Emergency Escape Unit X

Approved by:

Source: ESE, 1985.
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3.0 CONTINGENCY PLANS

3.1 FIRE CONTROL

Flammable materials are known to be stored at some sites. No smoking

will be allowed in these areas. Fire extinguishers (10 #ABC), buckets,

and shovels will be available at drilling sites and ac the command post

for use on small fires. The Site Safety Supervisor will post the

telephone number of the nearest fire station and local law enforcement

agencies in case of a major fire emergency.

3.2 SPILL CONTROL

The chances of a chemical spill are minimal at this site. In the event

a drum ruptures and its contents spill, the Site Safety Supervisor and

Field Team Leader will be notified immediately. The important factors

are that no personnel are overexposed to vapors, gases, or mists, and

that the liquid does nor ignite. Waste spillage must not be allowed to

contaminate any local water source. Small dikes will be erected to

contain spills, if necessary, until proper disposal can be completed.

Subsequent to cleanup activities, the Site Safety Supervisor will survey

the area to ensure that no toxic or explosive vapors remaii.

3.3. ACCIDENTS AND ACCIDENT REPORTING

All accidents -must be reported to the Site Safety Supervisor immedi-

ately. Prompt reporting is essential to the prevention of future

incidents in addition to the well being of the affected individual )r

individuals. The Site Safety Supervisor will notify the Project Manager

of any serious accidents. The Site Safety Supervisor or other key

members of the field team vill be trained in first aid and cardiopul-

monary resuscitation (CPR). First aid will be administered zo affected

personnel under the direction of the Site Safety Supervisor. For

serious accidents, the nearest ambulance service will )e contacted for

transport of injured personnel to the local hospital. The Site Safety

Supervisor will have established contact and liasion with nedital

authorities at a nearby medical facility whose personnel will be

knowledgeable of the activities of the field team. Telephone numbers

and addresses of ambulance and medical services -ill be posted onsite.
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4 .0 AIR MONITORING

An air monitoring program is paramount to the well being of onsite and

offsite personnel. A preliminary survey will be made prior to the

initiation of any site work. This survey will be conducted with a

Century Organic Vapor detector, an explosimeter, and a radiation survey

meter. Once this survey has been completed, adjustments to the types of

personal protective equipment needed may be necessary.

In addition to this preliminary site survey, air -aonitoring may be

continued on at least a daily basis and more often, if onsice conditions

proved unstable during the field activities. Well drilling operacioans

will be monitored several times during the drilling activities to assure

that the level of personnel protection is adequate. 3ased on this

survey, the level of protection may be upgraded. The Site Safety

Supervisor will be present in the vicinity of all hazardous operations

to make on-the-spot mesurements as necessary. Long-term personal Air

monitoring will be performed only if survey instruments show significant

[greater than 30 parts per million (ppm) total organic vapor! air levei3

for sustained periods. This equipment will be available at the site :)r

use. All air monitoring results will be recorded and will become part

of the permanent record.
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5 .0 PERSONAL PROTECTIVE EQUIPMENT LEVELS

5 .1 PERSONAL PROTECTEVE EQUIPMENT--LEVEL A

1. Open-circuit, pressure-demand, self-contained breaching

apparatus (SCBA);

2. Totally encapsulated suit;

3. Gloves, inner (surgical :ype);

4. Gloves, outer, chemical protective;

5. 3oots, chemical protective, steel toe and shank; and

6. 3ooties, chemical protective.

Criteria

1. 5i:es known to contain hazards which:

a. Require the highest level of respiratory procec-i3n 'a3

stated above),

b. Will cause illness as a result of personal exposure,

c. Permit a reasonable determination that personal ecposure

could 3ccur to any part )f the body; or

2. Sites fhr ahich the ?roject Manager and,'or Site Safe:t

Supervisor nake a reasonable deter-Tinaci~n :hat, 5aseJ - :-e

lacK of information to the contrary, the site may oe iesc'oed

as stated directly above.

5 .2 PERSONAL PROTECTI/E -Q"?1 N- "VL3

1. open-circuit, pressure-demand SCBA;

2. Chemical protective

1. )veralls and 1)ng-sleevei -acket, Dr

b. Coveralls;

3. Gloves, inner (surgical :ype);

. Gloves, outer, chemical protective;

5. 3ooti, zhemical protective, iteel :oe and snanK; and

6. 3oocies, chemical procective.

E-13



WRTIRP-S.3/APPB.13
09/16/86

Criteria

1. Sites known to contain hazards which contain the highest level

of respiratory protection as stated above and which:

a. Will cause illness as a result of personal exposure,

b. Permit a reasonable determination that personal exposure

could occur to any part of the body not covered by Level 3

protective clothing is unlikely; and

2. Sites for which the Project Manager and/or Site Safety

Supervisor make a reasonable determination that, based on the

lack of information to the contrary, the site may be described

as stated directly above.

5.3 PERSONAL PROTECTIVE CLOTHING--LEVEL C

1. Full face-piece air purifying respirator;

2. Emergency escape oxygen pack (carried);

3. Chemical protective

a. Overalls and long-sleeved jacket, or

b. Coveralls;

4. Gloves, inner (surgical type);

5. Gloves, outer, chemical protective;

b. Boots, chemical protective, steel toe and shank; and

7. Booties, chemical protective.

Criteria

1. Sites known to contain hazards which:

a. Do not require a level of respiratory protection greater

than the level afforded by air-purifying repirat)rs

(nominal protection of I)) as stated above,

b. Will cause illness as a result of personal exposure, )r

c. Permit a reasonable determination that personal exposure

areas of the body not covered by Level C proceccive

clothing is unlikely; and
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2. Sites for which the Project Manager and/or Site Safety

Supervisor make a reasonable determination that, based on the

lack of information to the contrary, the site may be described

as stated directly above.

5 .- PERSONAL PROTECTIVE EQUIPMENT--LEVEL D

1. Coveralls, cotton;

2. Boots/shoes, safety;

3. Safety glasses;

4. Hard hat with optional face shield; and

5. Air-purifying respirator 'readily available).

Criteria

Sites where the Project Manager and/or Site Safety Supervisor make a

reasonable determination that hazards due to exposure to hazardous

materials are unlikely.

5 .5. ADITIONAL PERSONAL PROTECTION

In addition to personal protective equipment, fieLd personnel iaviig

duties on ir near the hazard site should have ready access t:

1. A fully stocked, industrial-size, first aid kit;

2. An eyewash kit;

3. At least 3 gallons (gal) of potable water in a pressurized

container to permit decontamination In event of accidental sKii

or eye contact with chemicals;

4. Field Instrumentation (3eiger counter, oxygen meters, explosion

meters, pH meters, photji~nization meters, etz.}; and

5. Litmus paper.
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APPENDIX F
MONITOR WELL CONSTRUCTION SUMMARY

Well Total Screen Screened Casing Casing
Designation Length Length Interval* Lengtht Interval*

(ft) (ft) (ft) (ft) (ft)

LH2-8 21.2 15 -3.5 to -18.5 6.2 +2.2 to -3.5

LH2-9 22.2 15 -3.5 to -18.5 7.2 +3.2 to -3.5
T3-5 21.0 15 -3.0 to -18.0 6.0 +2.5 to -3.0

T3-6 21.0 15 -3.5 to -18.5 6.0 +2.0 to -3.5

T3-7 23.1 15 -4.0 to -19.0 8.1 +3.6 to -4.0

T6-4 21.2 15 -3.5 to -18.5 6.2 +2.2 to -3.5
T6-5 22.7 15 -4.0 to -19.0 7.7 +3.2 to -4.0
T8-3 20.0 15 -2.0 to -17.0 5.0 +2.5 to -2.0
T8-4 22.8 15 -3.5 to -18.5 7.8 +3.8 to -3.5
T9-3 22.3 15 -4.0 to -19.0 7.3 +2.3 to -4.0
T9-4 21.2 15 -3.0 to -18.0 6.2 +2.2 to -3.0

T10-1 23.3 15 -4.5 to -19.5 8.3 +3.3 to -4.5
T10-2 22.G 15 -4.3 to -19.3 7.6 +2.6 to -4.3

TI0-3 22.2 15 -4.5 to -19.5 7.2 +2.2 to -4.5
TII-l 22.3 15 -4.5 to -19.5 7.2 +2.3 to -4.5

TI1-2 22.2 15 -4.0 to -19.0 7.2 +2.2 to -4.0

TII-3 22.2 15 -3.5 to -18.5 7.2 +2.2 to -3.5

TOTALS 373.5 255.0 118.5

1'te: Monitor well construction summaries for wells installed during the
Phase II, Stage I investigation are included in Thiess et al.,

1984.

*Screened interval and cased interval referenced to ground level.

tCasing length also includes bottom plug as well as casing interval

listed.

Source: ESE, 1987.
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Boring No. L9 -_ Location Coordinates.N 23.1

Hole Size 12" N.tAwrj Slot ,.Ceo." E 1,(3l ,' .']

Screen Length IS' Mat'l Sc O ?% I Filter Materials Coasir si SA
Diameter '" T.,b,- Grout Type TPap-f T4

Casing Length 4.2' Ma'l 5,t O ?4C- Development ?CEw-.Q, ,.- - 1.$l7e

Diameter 14~ "t.,b. Static Water Level t 2 9.161? MiL (iela-z

Date Start 10I wolvf. Finish jOLTI~ Top of Well Elevation 4 t ASI..
Contractor E" " Driller PATL -.-- Drill Type IgoLt,., s AT v C'-r

Depth Sketch of Standard Penetratic
(feet) Sample Lithology, Color Construction Blow Count

o-op.- " osn. a, 0,.A .& ',.1 . ,y . _ _

.,. '. , . , .- ,, ,-a ,

T.-, 20" 5P o,,,,~,,o:^,

SP A-

.- .o= 5 S(O ,V M IJ .-M 4 9"' -,~.

t" o, A A. t, A,

10 -2;-. ,A 12I.,

-0 SM

-4a iT -2o*/. r. 14) mod.

* ~ ~ ~ ~ ~ ~ '0 I1G qoS SA~, i~A

mod. cicUa &l

_ _ _ _ _._ _ _ _ E N i O F :) e u 4 - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~I!RCF F-,vfronmental Science and Engineering, Inc., 19
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MONITOR WELL CONSTRUCTION

Logged By: JVAN Client: EYEHL - 4AjL
Drilling Contractor E~ Location: 2c,4v~. - L'4 4m~v Fpe%,sTDrililes Name: TIetJL S Job Number: mr:-c
Well Number L - ateime: Start toliLFnshj t5Yf
Comments (Lost circulation interval, water level changes, Hole collapse interval. etc.4:

Depths in Reference
to Ground Level
T o p o ff 2 .L o k n C aProtective Casin.Lc.ngC.

Protective Pipe l id

Top of Well Casing * 2.2. Type, Diameter
G - L CernvtlGravei Pad

Top of Cement

Bottom of

Protective Casing-

Grounl Water -

Type of Grout TjMl )7 i 4a

Casing: ff-_

Diameter
Coupling$: -T ~ i

Number
Depths S"3 .;

Top af
Bentonite Seal 2. T yeofPu B*-tA I * -L

Top of Gravel Pack -2 yeo lg~~Tt T

- Gravel Pack: CCk-.1 I?Top of Screen Mtnl ~ D~

-Screen: -1 -ILCC )

Length 1 4
Slot S 0;01

Bottom of Screen- - ---- ore Hole Diameter 12 AIqfrfI~L
Total Depth ito _LL .
of Bare Hole 

N T T C L
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s ngN' LW Z- 'R SuELIT OF-2.

SAO r o ISz,

NOTE 'PO b~t - kr CLJAA

1~A JO ^A!,~

* ItsC.J 1A~I p.I~ ~ b,.a~p~e A4JVLA )%:4AA

Is tk~. ~ -IL

Ac+ij 'ct Ae,4 ib4' sr - 1 .

V20 irI41 QV A4.f4 / 4

1(.q Av tA a, r- I14. -s4 Cj-20 P .

SOURCE Envionmnta Sciencet Snd Engneeing Inc, 9

- q j '16%~-- oNA e&



mrn MCI- 2- GO. SamE OF___

0 q3I o'e w-
O~~3~~0. 1~~f.~

DAtE IR/

SOURCE: Environmencal Science-and En_-ineering, Inc., 198(
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Boring No. L$2-- Location Coordinates N 4560 O(Iq.(a

Hole Size 12" N (.jp, Slot eolo" E 1 (.31 S32.V

Screen Length Mat 'l3c%% 40 P4_ Filter Katerials Coas- Rit, ,sv

Diameter L" G. rout Type Tti7 I c"rt4-I
Casing Length 1..Mat'1 Set% SO ?VJC- Development "C" rM fIcVIA 200G~ 6

Diameter 14" t. b. Static Water Level + I .L (.'0(IF O .. 27(p

Date Sta rt 'IO( Finish 10II151%. Top of Well Elevation ti" 10~ fASL

Contractor - Driller ?>-T o.- Drill Type I0t-Lc,. S-mm AvcL--Yt

Depth Sketch of Standard Penetration,

(feet) Sample Lithology, Color Construction Blow Count

.- 0-I 5rA +. % 4o- ,.

i-. (:6 -4 %-Me/4

Sol.-,o.. ,oN914 IA- ;1 AOc
IS3pIS . - --57- -L 2 0

?CCtA &44%& CLk4
3. -4., 5? A. sc, coA.,.,,,,-A t,..

/|. & . ._

.t4at /-, evt,-+ ,

3 --9- 1, I

& DA 4 1 ?PSA

iltRt.": Fnvironmencal Science and Engineering, Inc.. 198C
F-6



Boring No. L LZ9 M %qc ~ -- Location Coordinates.N _________

Hole Size 12 " 14aA 4p Slot eCto, C o3 5 3ZA

Screen Length IS I Mat l'c 'l ?J( Filter Materials -Cc,*ns- -R t r st.
Diameter .4" .b. Grout Type T F I- -O

Casing Length 1.wMat'l c %ko ?JC. Development * r64iC >

Diameter 11 ~ 1 Static Water Lee-4IC. ~%(t
Date Str Finishi 9!.k0 Top of Well Elevation 4 I1.Q MIL

Contractor - Driller r Drill Type IOLL.ae S'smM AvCL--_

Depth Sketch of Standard Penetration
(feet) Sample Lithology, Color Construction Blow Count

I3.-Is.O SM ,SAW v

~ MEA

201 1%c~ pet),.L

1* iq.o' E-Jt OF o~ir4GO

cntiRCF: FivirnimencaI Science and Engineering, Inc., 198
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MONITOR WELL CONSTRUCTION

Logged By: To WA A'NA Client: OQ"4ll- T9NbALL Aj3
Drilling Contractor Etic Location: 2-41 It 1.-i t N "-r G,-ciw

Drillers Name: PAUL 'TV4POMA, Job Number: (_______3 ________V_

Well Number~ L14 1 - 1 Datelilmg: Start 10LI0119L. Finish ivofi~'r .
Comments (Lost circulation interval. Water level changes, Hole collapse interval. etc.):

Depths in Reference
to Ground Level

Protective Casing Locking Cap

Protective Pip* 6r.~~

Top of Well Casing + i. Type, r
CementlGravel Pad

Top of Cement

Bottom of-
Protective Casing

Ground Water3

Type of Grout T4?E QT ZLhk

Casing: 'c
Ofameter '4 1K-b.

Ccuplings:
Type F L3b
Number 3
Depths 13 r S

Top of 3'
Bentonite Seal ________TpofPu TTNi- VvL -'

Top of Gravel Pack 2 Tpeo Pu

Top of Screen.

Scre n:

Diameter_____________
Length
Slot Size 0 010'

Bottom ofScenBr oeiaer

Total Depth 
Br oeDaee Z C,,--

O f B o r e H o l e 

4 T - S C L
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Borng 40 SHEET OF

i.OW 6 . ( - - 9z I g1c' L!2,4 --

PAa r? de v ANO i cOr j XlJv" C~Ve -4,3 1 4

1 -- '3a 44, 1 3
C-, Ak~ E-ut4 @A A % .4 20 i. 4c

Will SA V. EAe-vsC)-" IV%4 A

Ill-IS C004%S'%AV fthuy\A

-2 MI W" p421 0

0-, cr4,--
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A- A ot9

Z(0 DZ

DATE ST1NEV

SOURCE: Environmental Science and Engineering. Inc., 1980
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.1

Bociiig No. _______________ 
Location Coordinates N 3~47I

Hole Size 17- Slot .'.,E I -S p. .

Screen Length I 5 . Mat'l 1(,0 4NC , Filter Material$. (' , ,;- 7 >i/- Z"

Diameter ______ ___Grout Type iT- .L

Casing Length (. 0..j. at'l ~ C?( eeomn EJZ.Cf ~~c pL

Diameter 4" T a-. Static Water Level + I.2' MSL 6oI)2l

Date Start 1421l1&r Finish- ,1/,: Top of Well Elevation -t 1. T ' ASL_

Contractor Driller PA.-.I --iL Drill Type ~r --- ~A

Depth Sketch of Standard Penetrati-i

(feet) Sample A[ Lithology, Color Construction Blow Count

,, -- - .,Q "X , TA- r-:14_-

. - -'- - " -- -

- =, . ''

-'Z."4'J. ' N%.

0%I,

- -,,~*-4 J
1WAICT1 9i.vironmental Science and EneineerIna. Inc.. 191



MONITOR WELL CONSTRUCTION

F. -Logged By: ULA..To 'T"/ 0O ft- Client: OEWL - "T'N A A.
Drilling Contractor "le . Location: 2O4. 1- - - P01- PrILIA

r Driller's Name: 'PA.. fl'H - Job Number. '12
I Well Number. TS - S DatelTlme: Start 80 11 Finshi ,li

Comments (Lost circulation Interval, Water level changes, Hole collapse interval. etc.):

F
Depths in Reference[" to Ground Level

Top of __ 2. __ Locking Cap
r Protective Casing -

Protective Pipe
Type, DiameterTop of Well Casing C peDiae a

,. ,Cement/Gravel Pad

Top of Cement

Bottom of
Protective Casing

Ground Water-.- .4 T oru

Casing:~
Typ.SC14 '40PQ M 16&)-[ ~~Diameter 4. ..
Type ~'~ 1 C'I Number

Deth -- _

Top ofLoDets
Bentonite Seal _______ Type of Plug -!E"TON i TC 1TJ
Top of Gravel Pack

Top of Sceen_______ Grvl el: osr ftrr 4

Tyr SCi /Ao /-4cX'r!%-Lac,
Diameter "' " ,.
Length
Slot S e . 10

Bottom of Smen -sfeHoeDimee j4-4
Total Depth - T

ofnBorie Hoeal.

of S m H le a -Il 14NOT To SCALE

- - F-11



Boring No_______________ slimT OF 2-

eq Ido

ri.o

Lc- I ~ AU- V4*, - rI -~L~L* W.. ~--~

_-d~ Le44o c- d-#- C.. -. tt

10: 'S- T= CALL b i Ar E~~4. -

A~ bM6W--- C.Lfr6 TC.MA vuL oA L eQ..

VAAStNE

SORE Enirnena Scec an Enieeig In. 18

I o~o- ?a~t~~*A~~# 4- ~ Fg-12
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- Boring No. TI- 60Location CoordinatesN _________

'Hole Size 12" imgM,--\ Sloc lT L" _E I 1 "1 -.

Screen Length ISo Mat 11 Sr_ '10 ?'C Filter aeil oms *iir ,S#A
Diameter '4 t b Grout Type.JpF A 1 e..4
Casing Length G~.0 Mat'l 150 'AO ?4C- Dvlpetk.4.ii l'l

* Diameter e 0b Static Water Level +Ta -I Ks\Cl III

Date Start 1011,O1v. Finish 101Jjo4116_... Top of Well Elevation A- d.M4 A

Contractor- E-"r- Driller P>T-.... Drill Type 9oLxLo.4 STy- Avci--rL

Depth Sketch of Standard Penetratio l

( (feet) Sample Lithology, Color Construction Blow Count

0 .0- I.- " SP &,a. ..t,,.,-Io4- - '-- -1

* I I. ,,,, I0ae ..1 , ,

S , S -4-, A~.

-too

35.-L.o_ sP, s~a 4 .a-r ,

F-14-

RII

P. P4 Vt.

rilRrr!F-i- T~ronmental Science and Engineering. Inc.. 1980

F- 14



MONITOR WELL CONSTRUCTION

Logged By: .-t4 r\ ~ Client: CU-L - t-l';" 1-
Drilling Contractor Location: Z.' e -/~z.z

Drillers Name: -Job Number: '%(f
Well Number.....~.. 30 1% Date/Time: Start 10 /'c'2 Finish
Comments (Lost circulation Interval, Water level changes, Hole0 collapse Interval, etc.):

Depths in Reference
to Ground Level

Top of ________Locking Cap
Protective Casing

Protective Pipe ~

Top of Well Casing 4- :1 ye'Da~e

of --w- CamentlGraval Pad

Top of Cement

Bottom of

Protective Casing

Ground Water -

Type of Grout --

Casing: ~
Type -

Diameter '1
Couplings: r C -'

Type 1
Number
Depths 3 --

Top of
Bentonite Seal - -yeofPu

Top of Gravel Pack Z~
Gravel Pack:-

Top of Screen aeal '- -- ' -. \

Screen:. -

Type>'
Diameter -

Length
Slot Sine C C

Bottom of Screen Bore Hole Diameter -A-

Total Depth9
of Bore Hole

NOT TO SCALE

F-



sociug No, Tr YSuur OF

k -K~ KAC

i P-ic -, 4.- 7

a I A A. N

A l-

-4-

10 iko -c3A iN

SOURCE: EaVirOnnenta. LCienCe and Engineering. Inc., 198nl
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,,Boring No. -T3 -1 Location Coordinates .N L12.1zs4

HoIe Size M2" NJt,Il lot 7o . t

Screen Length IS' Mat11St%% 10 'N(_ Filter Materials Co*tr SRtA S

* Diameter 4"Grout Type TA _____ -Pa__&-H__________

Casing Length iAMat-';c %kQ N~C. Deeomn

* Diameter " . Static Water Level tS.S. rS _(ilO 110

* Date Start 10 45 mFinish 014% Top of Well. Elevation - 32~ ML

Contractor -2 ="  Driller P't..-..s Drill Type 9.0L-Lc.J S TM AvCt L.

Depth Sketch of Standard Penetration

(feet) Sample Lithology, Color Construction Blow Count

I.--.5 2j" SP -A S cgiw14 2. - 3

0,.; A 4 - 2.3 S2 3Ak.- ov ioil

2-1-3.c ; 4. Le s

-f-,., 3-0-T4.

'V A I I-OM- ' - 4.

'~b 40-2 O ig I N

qnlt.F: Fnvironmenral Science and Engineering, Inc., 1980

F-17



MONITOR WELL CONSTRUCTION

Logged By: 7Client: OE--.' - T-4NOqt.L.
Drilling Contractor:, - Location: 7_ l * " - Po A- VA A

Driller's Name: .Po"%- -rmI4- Job Number _ __(,,$"___, __

Well Number...".L - " Date/Timo: Start 10 t11%/f Finish 10 tfitf(.
Comments (Lost circulation interval, Water level changes, Hole collapse interval. etc.):

Depths in Reference
to Ground Level
Top of + 3.Ir Lokn'a
Protective Casing Locking Cap

Protective Pipe IL "J [.a JType. Diameter

Top of Well Casing 
Tp Diameter

o CementlGravel Pad

Top of Cement

Bottom of -2. 0
Protective Casing-

Ground Water-

Type of Grout T

Casing:
Type .S j .C- (R I¢ - LO 4
Diameter

Couplings:Type rL..Ji t4 - "14t E-7 -

Number -
Depths - ' .O - .0

Top Of - 2.7. /Bentonite Seal -Type of Plug=

Top of Gravel Pack __ .

Gravel Pack:
Top of Screen Matenal OD A .w

Screen.

D ia m e t e ' )
LengthIi"F'
Slot Size 0,,010

Bottom of Screen - Bore Ho Diameter

Total Depth . Sore Hole Diameter
of ore Hole"rT T SCAL

NOT TO SCALE



Boring No,__________ SUU 17su OF

AA. A 40 44 4e t--Il

?a:> guLA Vf I 2

(2 C 474 ~-P C

40C~g 'IdrAA .,

I. (A s (mLC, u .q

O''2

htc~
tolo mrl 1-,4 i C*A -- 6 - A E L(

SOURCE £nioneitl sp.c innd EngineerinP%%tnc0,1980
F- 19



Boring No. T ,- _Location Coordinates . 3X,- u. 1

Hole Size - slot 2 O E L- oc 0,S(~1

Screen Length V4.- H at'l-15c, '4C '. Filter Materials (2 -

Diameter 9 Grout Type IT 1, -

Casing Length - ,Z. g4. Hat'lI _ - C. t:"4C Development C 4 .1J .,.-V - 2C- IS;6A

Diameter S-' V static Water Level i- C. , ,,I.(, jelg )
Date Start ': 'C, Finish- C: Top of Well Elevation t Z- a '7

Contractor E. Driller , -Drill Type i, ..-

Depth Sketch of Standard Penetration

(feet) Sample Lithology, Color Construction Blow Count

Y-2

. -,. 1

-- ; , P , .,

- ,,% , . - ' - .

. . ..- -, *

-I

- j -- ,

--- a m a J J • mmmmm~ai i - iil



MONITOR WELL CONSTRUCTION

Logged By: client: C~iiL -Tt~AoXA Ay
Drilling Contractor ESE' Location: Zo..a # 6~ - 4WA 'l PTA
Driller's Name: Wf 3- TI4OM' WSn~ Job Number. :& -
Well Number 7-(, - '- Date/Time: Start 10I.I -J-Finishj I 4~..
Comments (Lost circulation Interval. Water level changes, Hole collapse interval. ae.):

Depths In Reference
to Ground Level

Top of +______ Locking__Cap

Protective Casing-Lcin a

Protective Pipe
Type, Diameter dW .

Top of Woll Casing42.
Cement/Gravel Pad

Top of Cement

Bottom of

Protective Casing

Ground Water V

Type of Grout R TA- TL

Casing: ' T\LO 2

Diameter 7t. ZT..
Couplings:

Nuimber - .
Top of Depths -5 TS 79 3- -

Seal - ___Seat -2_0 Type of Plug ' - T~ A T

Top of Gravel Pack-2 '

3aea_____C ____________
Top of Screen M______ _Gaeial.

Screen ~ (
Diameter ' b

. .. .. .. .Length ' -
Slot Size ~~)

Bottom of Screen- I BoeZl Daee Nor- .4AL...

Total Depth

of Bor HoleNOT 
TO SCALE

F-2 1



Ba tig t O _ __ _ _ _ __ _ _ _ suz Sa O

1 , f. , 4 -

4-:-: -
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Boring No. T- Location Coordinates.N 3 Z.1 .

Hole Size 12" N . Slot e .co" lot 010, 17.

Screen Length IV' Mat '1St%% 4 0 P4(. Filter Materials CoAIsF- 'Rjrd S
7 Diameter Li"Tb Grout TypeT- :t -R ile,
Casing Length .1Mat'l S,% % ?,__ Development . .I-,..rt. ,\"!! .!-,M.-r:

Diameter I4 " ~ Static Water Level PSL('jJ2o

Date Start 101, l S(, Finish ( J1±J6.. Top of Well Elevation + 21.'31

Contractor Es -Driller P AT,.-.-. Drill Type 9oLLC.J srrM AvCLv--n.

Depth Sketch of Standard Penetration

(feet) Sample Lithology, Color Construction Blow Count

i~SI F7%L S~C~ '-r'3- -C

.41- 1.A-'A)V/O,.

SP FILLsA.Ae4N

+)i4 66.14. M

I()'jVzj)3 (Som. gototL)

oo L,t, d o F S'/o 4. -

-12 44 tc= A.

IOZ312.

9(1[rF. n N fronmenral Science and Entineerinit, Inc., 1980
F-23



MONITOR WELL CONSTRUCTION

Logged By: 50 C£AP4tN Client: OE14.- T'iND tL APF13
Drilling Contractor. >,F- - Location: Zi"IE * - RW4 T FTA
Driller's Name: NZ - -T' IMtr$ Job Number. < ",

Well Number: - 16( -% - - Date/Time: Start IIV.k Finish toL,} '.
Comments (Lost circulation Interval, Water level changes, Hole collapse interval. etcj.

Depths in Reference
to Ground Level

Top of + 3 1 Locking Cap
Protective Casing

Protective Pipe

Top of Well Casing Typ

C)- Cement/Gravel Pad

Top of Cement

Bottom of

Protective Casing

Ground Water G.0'

Type of GroutTwE T a

Csig: 'S-I
Diameter ' .r

Couplings:

Type L$ 1 T
Number

Top of --.- 'Depths - . 0

Bentonite Seal . Type of Plug" -i-4N T" LL -V-r'

Top of Gravel Pack
Gravel Pack: -

Top of Screen-

• , -.- Motor
,-,------..-,Diameter '.h"

Length - "A.
Slot Size .\'*

Bottom of Screen - 0 sfe Hoe Diameter I

Total Depth
of Sor Mole I

of..-ore.Hof@ NOT TO SCALE
~I

-- " ammbmmlm lmlm i llillllmlibl I



bocing Noa, 7- SUM~L...~ OF

'~>7 *7'v - ~ 4. *~*Aj t.
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_ 7
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J, AS MaS Q"a ' Vc vt

--'+k2(o4 11 '

C\ Av A4 ci

cl

CO l o cc'#4f 4a c

Wel r~s.wj'ArCrM
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Boring no, ( SamE 2 OF -

I 'N ~rz~ -,>~~ Co SCc 44.lh 4qr nNr

-0 et ^A11

AA4 , aoA+c ! ,o -K-2 2 +

AAA 2 j .4 (7-

4-c
I E

D cl)rA enc -- a pIo &

~~l~~OM ft~gov4 AM~goa C~~



Boring Ho. % _-_ Location Coordinates N 35(1 4 (. 1

Hole Size " Slot Oetj E .3' ("Ii .-

Screen Length is at'lC 1NC Filter Materials C. .IA- S-..-

Diameter A " -b,. Grout Type TNP _t _,ir-i

Casing Length T. 0' Mat'l Si. 'c 4o -N C Deveopt meNt2 Ir 11z~ 36~
Diameter 14 " T~i Static Water Lee 4

Date Start---...~ja . .... Fiihj.Iwi!. Top of Well Elevationt OV 'AUDreS~r Finish t 2

Contractor e-FDriller -I~. TtCMA5, Drill Type AtLLr,, SrtA 1\-,c c-yi

Depth Sketch of Standard Penetration

(feet) Sample Lithology, Color Construction Blow Count

A"C- AS

ECm *.aret,tsk~X

"P-27

VVuIR.F: F.nvironmental Scieincend Enmineerina. Inc., 1980



MONITOR WELL CONSTRUCTION

Logged By: ELw-cTr Client: CE1-l_- TArd ,A1FRi
Drilling Contractor: ES" Location: 2-Aid F -(.CCC A IF- LPj F(LL

Driller's Name: PRL ThV'.MA Job Number: 'L S"
Well Number: T* - 3 Datemme: Start ichi-RC, Finish 120
Comments (Lost circulation Interval. Water level changes, Hole collapse interval, etc.):

Depths in Reference
to Ground Level

Top of Locking Cap
Protective Casing

Protective Pipe -I "

Top of Well Casing Type. Diameter

C TmenetGravel Pad
Top of Cement

Bottom of C.

Protective Casing L

Ground Water 
T"

Type of GroutE.-T 1 t.LI1fi

C asing: S ICr - -)

Diameter ' " .
Couplings:

Number -
Depths -12c', -c . ' -z. ,'

Top of o
Bentonite Seal - O -_

Topof Gravel Packo Type of Plug N I T L L TII

Gravel Pack:.-
Top of Screen Z Material.(

Diameter '' .
Length +1 -#L
So Size C: I""

Bottomof Sereen* Bore Hole Diameter______
_ ,12 N' '_::WA.::...

Total Depth -of Bore Mole
of safe Not* 

NOT TO SCA LE

F-28
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F-29/,
SOUCE: ia'onmenaI. Science and Engineering. Inc., 1980



Boring No. T- Location Coordinates N 31 \ 40.

Hole Size 17' f4,%,,A Slot 0.O1 " E . smc ZC1

Screen Length It , t'l~k. 40 ?4C. Filter Materials C'o"_s I A

Diameter 4 " Grout Type ____________ _ __ o ___ _

Casing LengthJ .j -MO.atlC4 '0~
IDiameter q4 .b Static Water Level *t l M SL-(,'%,b!-N

Date Str 0 )IF. iihJ1tjg Top of Well Elevation tH 2 - ViiL.

Contractor E=SE Driller iPA44d h~A' Drill Type 4016oL $Nf y

Depth Sketch of Standard Penetrationi

(feet) Sample Lithology, Color Construction Blow Count

--T ,U A --. ., . .. Z -2

IS'3S 2.'4" ? -I-

wol Ai ~ lit ,t

M 
CA

6-Ic4,- - ~ N 6P..

jOieSl, sA %k6m

E-t OP~ 51B1 .4- FA r

qntRCF: Enironmental Science and Engineering,. Inc.. 19 J



MONITOR WELL CONSTRUCTION

Logged By: -To APto Client: Q0)-- T 4 P-rI A.-
Drilling Contractor EL-  Location: 7oi4r ,4 - c<cX A Lmr...h.
Drillers Name: .- Job Number I(1'Uz-l..
Well Number. "1-t Date/Time: Start 9011Rlk. Finish 4
Comments (Lost circulation interval, Water level changes, Hole collapse interval. etc.

Prok- r Commv 0A.48 ? Qs , kcl- -? n~tivrl- 6kq. cI-w 4,o

Depths in Reference
to Ground Level

T o p o f _ _ L o cki n C
Protective Casing

Protective Pipe - l

Top of Well Casing "31 L Type, Diameter

- ClmentjGravel Pad

Top of Cement

Bottom of

Protective Casing

Ground Water V"

Type of GroutT~P -7I'A

C.asing: S
Type
Diameter "4

Couplings:
Type
Number
Depths . - .r -3,'"

Top of

B e t o i t S a l_ _ _ _ _ _ _ _ T y p e o f P l u g ~ E 4 T IET ~ L ~ T
Top of Gravel Pack

j Top of Screen______________ Gravel Pack: i -.

Diameter
Length -F-,
Slot Size O. lO"

Bottom of Screen Bore Hole Diameter

Total Depth
of Sore HOle
o Bare mole 

NOT TO SCALE

I& -~F-31



Boring me_, TS -H 'Asiy I OF

Z., c4

(~~~1iSn 14 (9)LP p, <. L &-x

Q/ 7 VNc d t 9.5- 4# 1N4 In

l , !E W-J) I~ ceAjj K Il'C c !57 i,C4 .

I'3 SM b C AA&Y ( 31, ~~~
0 J cp itN I~~ " vIc, ALA (4 - j ;4.

17T111, 0p 4 L vLk
F , -3

EQsnAiuA C(L zse b~e saI r cec a a~eelg a. 9



Bbring No. Location Coordinates N -3CO SI.2-
Hole Size IZ NoJM,& Slot O.o0'0 _ _________. ____. _

Screen Length Is /  Mat'l VA L0 ' VC.. Filter Materials COOae'i 'S MT

Diameter LI" .". Grout Type TihP e ? tT1PN,

Casing Length (. mat' 11 S.C 40 NC- D

Diameter ' T .tb Static Water Level + 1.L(0j jCO

Date Start, .Finish L gj|4 Top of Well Elevation . 7-1.4 ' MS.

Contractor ESi Driller ?% T Drill Type R'- ,4U a ' 1--7A J

Depth Sketch of Standard Penetration
(feet) Sample Lithology, Color Construction Blow Count

- -

]~

7 F3

cqntRr.F Fnvlronmenral Science and Enstineerinit, Inc., 1980

.a i l I I I I I I I I l i



MONITOR WELL CONSTRUCTION

Logged By: w ,10" 0''_ Client:
Drilling Contractor: WS'-- Location: ~a
Driller's Name: 1PAA-w LAf Job Number
Well Nubr V Date/ilmo: Start k-et Z* Finish XrjV
Comments (Lost circulation Interval. Water level changes, Hale~collapse interval. etc.9

Depths in Reference
to Ground Level

Too Locking Cap
Protective Casing

Protective Pipe I
Type. Diametere; SI~j

Top of Well Casing .
10 l ft 111 7%_1 Cement/Gravel Pad

Top of Cement

Bottom of
Protective Casing-

Ground Water -

Type of Grout wP'

Type - .0-L'
Diameter 441

Couplings:
Type ~A~~ aE tNuml r _

Top ofDepths _q .I'

Bentonite Sealt ______ Type of Plug"' ?&.4

Top ofGravel Pack

Top of Screen 
Gae ak

Screen:
Diamte

Lengt

Bottom of Screen---- _1 -safe Hie Diameter i k mtM&.
Total Depth -2

of Bore Hol*

UAA~k.NOT TO SCALE

F-34



Boring No__________________ SamET OF

i d)-C cxknwp- 3ez.r L s y 4be1. J 35gf " en t-6 's AoLgs Wl--

!sAV C.A'x zcq7 -.m V'- -

'k ~ A4bC~~ ~~ru e r

%G445; MI

MIT SIGNED ~

SORE tiomna cec n niern.Ic,18

~~ ~ r~c~s ~ ~F- ~~'



BoC ns No. -- 64.-L Location Coordinates.N 391, -o2.. 4

Hole Size 12-k Namtw~L Slot 0.O~Q" E ________

Screen Length %G' .at'lc* 40 PNC- Filter Haterials Coswz-s "LASt sA

Diameter L4 j, Grout Type IPI. T ? mANN

Casing Length C. I' at'l <Kci 1 C Development Ce -,u-% -t 3

Diameter " T.b, Static Water Level * .t . %o M',, .(43f, (

Date Start csL- .e . Finish. Top of Well Elevation + 23t'" MSL
Contractor DrilerTOM Drill Type iOLL.4 l IJGE.

Depth Sketch of Standard Penetration
(feet) Sample Lithology, Color Construction Blow Count

-4

SET
Ski  -, --

F1- IfEWR .: V.nvtronmental Sci~ence and Enatneeriat. Inc.. 1



ti MONITOR WELL CONSTRUCTION

Logged By* , Client: C:i-1"jtE.tQAU - AS-
Drilling Contractor Location: Pm A OrA
Drileres Name: Job Number -;- 2
Well Number~.. -A.~~ DatelTime: Str 4 0,Fns-

Comments (Lost circulation interval. Water level changes, Hole6 collapse interval. 0tc.9

Depths in Reference
to Ground Level

Protective Casing tLocking Cap

Protective Pipe

Top of Well Typ.singd

Top of CementCmntraePa

Bottom of
Protective Casing

Ground Water

Type of Grout X ~ ~ LA

Ty'pe 15--r "Le4l r 2c ('. - Lc 4

Diameter "

Couplings:

Depths-' -

Top of
Bentonite Seal Type__ofPlug

Top of Gravel Pack- -TyetPug L

* .~. -Gravel Pack:

Top of Screen -.. Material C=AS-

Screen:

slot sine 'n-e

Bottom of Screen Bore Mole Diameter 14 h)%L-

Total Depth n
of Bore Hole

~ .~LA~jm ~NOT TO SCALE

F- 37



t 157c:) Ad jjr .. A -wi ozf w~ t t~c- - O AyM LA-

IASA4-- - -,j~

* A~j '.c2rW-e2' -+

wQ0 I- I -*-

kLS tA ~ -Eda -g '!r femuy 4-r- -Pz

DKEStCED c.

SOURCE:. Environmental Science and Engineering. Ic,198C 1

F- 38



hocingo. - Location Coordinates ii ___. ___.

Hole Size .7- I.CMiht. slot O. o" _ O S1, '7i .3
Screen Length is Mat'lS..- 0 PIC Filter Haterials 5OhSsE &L^ - TMI,

Diameter " Tb. Grout Type TP. T ?ct'i.o tji

Casing Length 13 at'l c* %IN~C Deeomn C17R~G4 ?JP-136

Diameter '"t .Static Water Lee +3
Date Str 1141r Fi ish (~ Top of Well Elevation + I'.3'MSL
Contractor E- -Driller ?AboL T'40,4fS Drill, Type I 4 oLLQ.M2 1M AJEA

Depth Sketch of Standard Penetration
(feet) Sample Lithology, Color Construction Blov Count

-, ,.A. . , .-

Iba.<, SAVA -

4.33
* C .,....F H

&4

'ZM 443VS

~4II4~:Fnvironvantal Science and Enitineerbut, Inc.. 19:



MONITOR WELL CONSTRUCTION

Logged By: 61~ - 4 cy Client:
Drilling Contractor~ 111 Location:= ~ ~ V
Driller's Name: o&&ea.Jfi- - zI Job Number~ 9i-VT'

* Well Number......2j____ ______ Date[Time: Start idIt Finish i--i
Comments (Lost circulation interval, Water level changes, Hole collapse interval. etc.):

Depths in Reference
* to Ground Level

Top of _______Locking Cap
Protective Casing

Protective Pipe

* ~Top of Well Casing 4'1..-... 3~
C)- Camont/Gravel Pad

Top of Cement

Bottom of-I
Protective Casing

Ground Water -

Typo of Grout

Casing. ~b .~ v~( ~ C

Diameter h

Couplngs:
TypeC01 -r" cw
Number -4
Depths- .-. ~ie.-

Top of 10
Bentonite Seal --

* Top of Gravel Pack_

To-fSre 4 Gravel Pack:

p.- Screen:
Typo =h~i sw! ?-'

DiametrM

slot size ' "

Bottom of Screen - -Bore Hole Diameter 'zc

Total Depth
of Bore Hole

NOT TO SCALE
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Boring Has_________________ SHEETJOF

~-.~ A~V~C 1 ko - A, dLO, YA t)

MM,.=CA--jrt ~ a M

VqC5C EW- &A &4 a N- Sam .5 t 4

-tt 1

eig

9 -SrY'-~ VJ. b 5~c- ~

\Li 46 I-AIMeZS s~-~

DATE~ SIGNED
F-4 1

SOURCE: Environmenal Science and Engineering, Inc.. 1980



Uooing No. '\O-Z- Location Coordinates.N 34 '411.

Hole Size MNl... Slot 0.010 " _ _1 L , ('T_.

Screen Length Ms' 1 44 C- Filter Materials + ( jq, T'oM|b

Diameter 4'T..Grout Type -,,AP F T 3> rh

Casing Length i.Vmat'1icb4 '4 1'N(- Deeomn VTICAt +,P i A

Diameter LI ~,Static Water Level + 4 .''MSL6oIQ
Date Start I 'rc Finish c4QV. Top of Well Elevation + 4. 11' S

Contractor Driller ?ANL TFIWMA, Drill Type OLLW -TEM AgC- ?.

Depth Sketch of Standard Penetratin
(feet) Sample Lithology, Color Construction Blov Count

Wa - *SIVTT , 6-bw

* (. ' e.'-i v,=,,r.% =-

* I I

qMIRC.F: Envi ronmental Sci ence, and Engineeri~. ng, 19!.. s

IIm S nl~ m iniilldMii~ nm nia mil s



MONITOR WELL CONSTRUCTION

Logged By: 01. l-,w~ Ctient: CIL-7 W40xu--
Drilling Contractor. VI Location:
Driler's Name: Job Number
Well Number Oatl..m:fSan Fni-
Corne s (Lost circulation interval. Water level changes. Hole collapse intrval, Stz.):

Depths In Reference
to Ground Level

Top of _____t_2_9__ Locking Cap
* Protective Casing

Protective Pipe
Type. Diame ter -

Top of Well Casing ZA
[W-10 17Cement/Gravel Pad

Top of Cement

* Bottom of

Protective Casing-

Ground Water -

Type of GroutT'P aL~~~4

Type Sc* P4 C- (1-11- -C)

Diameter L$
Couplings:

Type VLtP&5,% -%,Aa~xSOc
Number _________________

Depths q' '4 C.-

Top of 10jBentonite Seat Typ ofPu Sxftb '~

Top of Gravel Pack
-Gravel Pack:

Top of Screen Material C-*AW nLr SA0Q,

Type k ~ V3j
Diameter- i& '.6

Length
Slot sine t 4

sfrnof Screen-~..--________
Bottom - Dasre Hole Diameter I .A-

Total Depth
of Bore Hol*

Qwb^VeCPNOT TO SCALE

F-43



Bari~ng No. ii5-1 SamT OFt

dew I~i

I? CLrq4j3NtA E~ks4

'=WM %&Ao tOL .4, AkiAANCA~-- c - klc.a

*AtJAI OQh trMk b I"I.

-~~~G -2 'A~tCt~ ~ ~

~~~~~S~~~ V ZC V~c &

C ~ Li cz Avj-%tr qP~=4Q

F-44
SOURCE: Environmoen~al Science and Engineering, In. j18



Boring No. t (- Location Coordinates . 3 1. 11N.,

Hole Size 17-" bNAINhif slot 0.010" S 13. i
Screen Length Mat'l 4 0 Vj c-. Filter Materials______ _ __ ___

Diameter .,. rout Type T4PiE J ?OFLNmI
Casing Length M.L- atIlS¢c 40 tt dC. N Development C T P Jt_ PQ tm .

Diameter '7 b.Static Water Level j to Ijk lg
Date Start I . F1.nih tin-s Top of Well Elevation 13. . .

Contractor Driller ?"JI. Tt4WM Drill TypeI4OLLOvI SivA AJ6M

Depth Sketch of Standard Penetration
(feet) Sample Lithology, Color Construction Blow Count

' -,, 

- -5wr, , ,

%.t t i f-N I n ,."ll

G 1

I .,11, ." VVIRC.F: Envlronmental Scie-nce and EnitneorgA . Inc.., 1980

i i~ --m•mi i imI



MONITOR WELL CONSTRUCTION

Logged By: Client: 74%]MK4.- A
Drilling Contractor CMIL Location: ~'
Drfiles Name: amL Job Number 5 7
Well Number.I 110 ________3_ Date/Tlme: Start Mji...... Finish nkn
Commetits (Lost circulation Interval, Water level changes, Hole collapse interval, stc.9

Depths In Reference
to Ground Level

Top of LockingCap
Protective CasingLo.iga

Protective Pipe

Top of Well Casing Type, Dimee
ComontJGravel Pad

Top of Cement

Bottom of-
Protective Casing

Ground Water AA

Type of Grout l ..L Remc

C.aing:

Diameter 44k
/111 Couplings:

Type q-,..&-! VIAe

1/0Number -

Depths -44- i-
Top of
Bentonite Seal-_______ Type of Plug a.
Top of Gravel Pack

Top ofScree Gravel Pack:
TopofScrenMaterial QcA116 '%-AS S4,4V,

Screen:

Diameter 4.4",Vtb

Length- O5

Bottom of Screen 710 B~::--ore Hole Diameter
Total Depth

of Bor "of*NOT TO SCALE

F-46



'soclug sum_______________ S E T OF I

(AV a,1Eh -- Se

MJ-S -61.4s

C~~~QA iC' k~~ I h

k 6k A F~ r ga

f=Ze A~t-V~tb *2. '%ML Lb

*jj CZ

~~~~D T um c &IC' ________________________

i!~LOF-47
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soring No.________________ Location CoordinatesN 3RI ___________

Role Size 12." NO" kft- slot 0.Q0" E IL..42:2Z-.-
Screen Length Ia'l S dSc LIO N -  Filter Materials COAAf. ZLTA1r" 'NAJN

Diameter ' b. Grout Type T-7P e ?ozmA#'.jtj
Casing Length 11t'l+ e '0 Deelpmn CE IFCA m S3

Diameter 'Tb. Static water Leve. ± + ,.4qV" ,..•

Date Start CI-'0 t'ih. Top of Well Elevation + 13. ZA MSL.

Contractor . S - Driller_ L T, HOM tf% Drill Type 4ALLOM 5rm A vc&

Depth Sketch of Standard Penetration

(feet) Sample Lithology, Color Construction Blow Count

L'51" - - ' 4 "- -

-3.,. ";K " -

-.t U%- q5A.- A ,-.,rO

I -0S

A

Z o 0

F-48

VVIRC: Fnvfronmental Sclence and ELnIneerin*. Inc., 19



MONITOR WELL CONSTRUCTION

Logged By: ' U ut Client: C I4O'-- Anv ^"
Drilling Contractor: 125 Location: AAmw IWVA
Driller's Name:- Job Number ~ Y~
Welt Number: :!w-..~1L.L___________ DateITIme: Start Finish ~.IQW
Comments (Lost circulation interval. Water level changes. Hole collapse interval. etc.):

Depths in Reference
to Ground Level

Top of +2.___o__I Locking Cap
Protective CasingPrt 

ci e ip

Top of Well Casing Type, Diameter I.....
J- CementlGravel Pad

Top of Cement

Protective Casing -.

Ground Water 7'

Typo of Grout h-£ TLrJ

Casing: c-
Diameter 44 "* k* -

Couplings: -Uee4 r-Type

Depths - L4

Top of
-etnteSa Type of Plug 1-g

Top of Gravel a

- ~ Gravel Pack:
Top of Screen Mae-lLI ~ A~

Screen: ~

Diameter kwp*
Length "

Bottom of Screen AoeHl imtrV.

Total Depth - '2)Daer
of Bore Hole

.ww-VM.-NOT TO SCALE

F-49



Boring N~o,_________________ SE jOFJL

,, p f !om

( , / -#

-F-S

ITLC£ tapt on~na V-2-nc %1nd~ -% A~ee~ln , LAM, 98

SOLRCE: Environ mna S and Engineeri , In. 1



Boring No. -- 'y-' - Location Coordinates N 1 1 3

Hole Size \". N,I.4A Slot .O.OO 1 .

Screen Length Smat'1 k 4 -'YC Filter Materials C.4 Stan-r PSa-M

Diameter VGrout Type 7"A? T TL&Tt4I

Casing Length- Mi at'l Sc* q(0 W>~(_ Development CxMP~jCA 1S(

Diameter %4 1 b Static Water Level 4-q 43 T'm c1~
Date Start Finish Ic11& _ Top of Well Elevation 4~~.

Contractor !E51E Driller D aor. rill Type_ 1 kAOW mm Auvq

Depth Sketch of Standard Penetrat
(feet) Sample Lithology, Color Construction Blow Count

-- O

IS

F-51

qIra.r: Envi ronmental Scien;IL and F [Engnlnt. Inc,.

3-_-_________________i__________l_______



MONITOR WELL CONSTRUCTION

Logged By: ,J Client:Oe AL-- "- tAl,. ,'F
Drilling Contractor:. Location: A,-' TNe 1=T .
Drilers Name: VA - - ,. Job Number. -:37
Well Number x "\\Z- DateiTime: Start j,)' "J" Finish "

Comments (Lost circulation interval. Water level changes, Hole collapse Interval. etc.):

Depths in Reference
to Ground Level
Top of 2
Protective Casing Locking Cap

Protective Pipe

Top of Well Casing .Z - Type. Diameter ST-  LC
ii- 2 j CementlGravel Pad

Top of Cement

Bottom of
Protective Casing

Ground Water 77

Type of Grout t ;  
- -' -. ,t'C"

C.sing: _( -Type -- . - L

Diameter 1' t!),
Couplings:

Type . "
Number .Depths -€(';-L" .V

Top 
of

Bentonite Seal - _ _ _ T og,.
Top of Gravel Pack "  Type of Plug %C-Ad '*%,. WQ, r m---

Top of Screen Gravel Pack:

Screen:p--- - &I- -

Type Se 44c," '~- Pvc
Diameter "; >

Length ,' "
Slot Size 12 • Cz, k CD

Bottom of Screen -G 3€ - .-- ore Hole Diameter rz ,,.,,L.-

Total Depth
of Bore HOle

o n h." NOT TO SCALE

F-52



Bor~ing No______________ sumE OF

4L7

0AU SI ?i4!E rL. 3Dn
j ~ ~ ~ - (VS,3%!

SORJ nioieclSineadEgneig n. 9



* Boring No.____________ _____ Location Coordinates N 31kA _3-44. L
Hole Size 1 4CEANPAt Slot 0.010' E 1144__2___4 __91

* Screen Length 1'Mat'11 c'4 '40 N C Filter Materials Co4as,~ -8*Aw sot.LI

Diameter 'i " .. Grout Type TVe -X -:: " T-ttoNs
Casing Length (..2- Mat.'sco qO PC Development CVtCMNCA1- t)iPJ -PA. Gh

Diameter , .. i.b. Static Water Level + 2. ST 6(OIkebIu..
Date Start -Finish&) Top of Well Elevation +-" .M tASL_

Contractor _. Driller2._".A= Drill Type C_ _ A

Depth Sketch of Standard Penetrati-
(feet) Sample Lithology, Color Construction Blow Count

-M -

-, i

qngIReF: Environmental Science and Engineering. Inc., 1



MONITOR WELL CONSTRUCTION

Logged By* W M-1T Client: 09h L- g41 jA4-A

Drilling Contractor. -Lctin 'm
Driller's Name: Job Number0-kr

Wel Number- hage DatoITime: Sati~jFink Fish7 ~ Z
Commnts(Lot crcuatio inervl, ate levl cangs. olecollapse interval. etc.9

Depths in Reference
to Ground Level

Protective CasingLoinCp
Protective Pipe

Top of Well Casing 2. Type. OaaeS~~(
Top f Wel CaingComent/Gravel Pad

Top of C4mn

Bottom of -.

Protective Casing -

Ground Water

Type of GroutMMT% -~Lh

Casinq ( %

Diameter .1\*,

Couplings:
Type M. &I p

Depths .' 35*

Bentonite Seal LI ________Tp fPug 0 ~ LA

Top of Gravel PackTyeoPlg 
3&ji4

-Gravel Pack:JTop of Screen Material C'1!AQ UJ.e

Screew

Slot Size Q-0aP 10

Bottom of Screen-~'-
Total Depth _________Sr eeDaee
of Bare Hole

A~A ~ ''', ~NOT TO SCALE

F-55



socing Nag_________________ Su EET0FJ_.

I V AVAVIC -C ~ d~x-\~

w%*~ (2) Ayra.E, ihwe~ ~ewb

F-56 SIGN~ED

SOURCE: Environmental Science and Engineering. Inc.. 1980
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GEOPHYSICAL TRACING FOR ZONE 8
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APPENDIX G

ELECTROMAGNETIC CONDUCTIVITY METHODS

An electromagnetic (EM) survey is a noncontact geophysical technique

employing the use of two metallic coils and an electronics module. The

transmitter coil is separated from the receiver coil by a specified

distance. When energized, the transmitter coil induces circular eddy

current loops into the earth, the magnitude of each current loop being a

function of subsurface conditions. Each of these current loops generates

a secondary magnetic field proportional to the value of the current

flowing within the loop. A portion of this secondary magnetic field is

intercepted by the receiver coil and results in an output voltage. The

magnitude of this voltage is linearly related to the terrain (ground)

conductivity (Evans, 1982). The units of conductivity measurements are

millimhos per meter (mahos/m).

Conductivities vary for different soil and rock types; thus, it is

difficult to calibrate EM instruments to permit the determination of the

absolute subsurface conductivity in unknown terrain. The subsurface is

seldom uniform, more often being layered within the penetration depths of

the instrument, further complicating calibration attempts. However,

taking all of these factors into consideration, a qualitative

reconnaissance of subsurface conditions can be conducted by noting the

relative lateral changes along a traverse. An EM survey can be used as a

jrapid and effective method for evaluating subsurface characteristics and

to infer the location and extent of potential subsurface contamination

based on changes in the electric conductivity of the soils.

Elevated conductivity measurements can result from the presence of buried

metal objects, making it essential that all locations with anomalous EM

readings be cross-referenced with a magnetometer. A magnetometer detects

perturbations in the geomagnetic field (for example, anomalies created by

G-1
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buried ferromagnetic objects). The system utilized by Environmental

Science and Engineering, Inc. (ESE), a fluxgate gradiometer, maintains

the ability to sense vertical field gradients while remaining insensitive

to horizontal gradient components (Evans, 1982). This allows the

instrument to sense the vertical field of subsurface targets in the

presence of horizontal interference targets such as steel fences.

G-2

I
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02/24/88

APFMIql( G

ReIults of EM Survey at Area "6000" Landfill (Zone 8)

Location Specific Gonductace
Destination x-coordinate y-coordinate (mhos/m) oments

1 146 82 0.5
2 145 77 2.1
3 144 72 0.7
4 143 67 0.1
5 142 62 0.0
6 141 57 0.0
7 141 53 0.0
8 140 48 0.0
9 139 43 0.0

10 138 38 0.0
11 134 34 0.0
12 131 31 0.0
13 127 27 0.0
14 124 24 0.0
15 120 20 0.0
16 124 31 0.0
17 121 35 0.0
18 168 85 4.6 *Close to FIA AVE.
19 163 85 0.7
20 158 85 1.0
21 153 85 0.3
22 148 85 1.5
23 143 85 0.0
24 138 85 0.0
25 133 85 0.0
26 128 85 0.2
27 123 85 0.9
28 118 85 1.0
29 113 85 0.0
30 108 85 2.2
31 103 85 1.6
32 98 85 1.0
33 168 80 7.5 *Close to FA AVE
34 163 8D 1.3
35 153 80 1.2
36 148 80 1.5
37 143 80 2.2
38 133 80 0.0
39 128 80 0.6
40 123 80 0.4

G-3



D-USAF.I frYNP2-VIBAPR. 2
02/24/88

AP EIDTX G

Results of EM Survey at Area "6000" Landfill (Zone 8) (C¢tmied, Page 2 of 4)

Location Specific Conductance
Destination ;-coordinate y-coordinate (mahos/m) Omnts

41 118 80 0.1
42 112 80 1.7 *Evidence of
43 109 77 9.0 destroyed asphalt
44 105 73 52.0 road visible at
45 101 70 14.0 surface.
46 97 67 0.0
47 93 69 0.7
48 88 70 5.2 *remmts of asphalt road
49 83 71 2.7 fteasured-0.0 approx. 5 ft away
50 87 74 0.0
51 91 76 0.0
52 96 79 3.2 *wasured=0.0 approx. 10 ft way
53 80 67 0.0
54 77 63 0.0
55 74 59 0.0
56 70 61 0.0
57 66 64 0.0
58 62 67 0.0
59 84 66 1.4
60 85 61 0.0
61 85 56 0.0
62 86 51 0.0
63 84 47 0.0
64 82 42 0.3 *asphalt at surface
65 79 38 0.0
66 77 34 0.0
67 74 29 0.9
68 71 29 0.0
69 66 28 0.0
70 64 33 0.0
71 62 38 0.0
72 61 43 0.0
73 63 47 0.0
74 66 51 0.0
75 71 51 0.0
76 76 51 0.0
77 81 51 1.8 *mtal debris at surface
78 66 24 0.0
79 65 19 5.2 *wire bundles at surface
80 65 14 0.0
81 64 09 0.0

G-4
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APENDfIX C

Results of f' Survey at Area "6000" Landfill (one 8) (0ontirued, Page 3 of 4)

Lmcation Specific Gonductance
Destination x-coordinate y-coordinate (Mhos/m) ommnts

82 64 04 0.0
83 61 28 0.0
84 56 28 0.0
85 51 27 0.0
86 48 27 0.0
87 48 22 0.0
88 49 17 0.0
89 49 12 0.0
90 49 32 0.0
91 50 37 0.0

92 50 42 3.4 Amagnetoter detects metal
93 51 47 2.4 *metal at both sites
94 52 52 0.0
95 46 27 0.0
96 41 27 0.0
97 37 28 0.0
98 38 32 0.0
99 39 37 0.0

100 41 42 0.0
101 38 46 0.2
102 35 51 1.5
103 33 55 2.7
104 30 60 1.9
105 28 64 2.3
106 23 61 1.6
107 19 59 2.0
108 15 56 1.6
109 10 54 1.0
110 06 51 1.5
111 21 68 1.8
112 26 71 1.8
113 32 74 1.3
114 37 77 1.8
115 42 80 1.9
116 48 84 1.6
117 53 87 0.2
118 59 90 0.5
119 65 93 0.7
120 76 96 0.2
121 81 96 0.1
122 86 96 0.2

G-5
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APENIX G

Results of EM Survey at Area '"000' Landfill (Zxe 8) (Continued, Page 4 of 4)

locat ion Specific Conductance
Dest inat ion x-coordinate y-coordinate (manos/m) Comments

123 91 96 0.3
124 96 96 0.2
125 106 96 0.9
126 111 96 1.4
127 116 96 2.8
128 121 96 2.7
129 126 96 2.1
130 131 96 0.0
131 141 96 1.0
132 146 96 3.9

Note: Results of the magnetometer survey along with conments from field
observations.

Source: ESE, 1988.

G
C,-6
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APPENDIX H

PIEZOMETERS; MONITOR WELLS; SURFACE WATER, GROUND WATER,
SEDIMENT, AND SOIL SAMPLING LOCATIONS;

AND SAMPLE NLBERING SYSTEM
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APPENDIX H

PIEZOMETERS; MONITOR WELLS; SURFACE WATER, GROUND WATER,

SEDIMENT, AND SOIL SAMPLING LOCATIONS; AND SAMPLE NJMBERING SYSTEM

LOCATION DESIGNATIONS

In an effort to maintain consistency with Stage I field work, ground

water monitoring wells followed the same numbering system. The first

characters of the well number represent the site location:

T - Tyndall AFB, and

LH = Lynn Haven DFSP.

The second digit is the zone number. The third digit is the specific

well within the zone. Approximate well locations were designated in the

Stage 2 scope of work (App. C) with some adjustments made in light of the

piezometer water-level results. All well locations were staked and

cleared for drilling through Base Civil Engineering prior to well

installation. Both new and existing monitor well numbers and the ground

water sampling site designations and corresponding sample numbers are

presented in Table H-1.

The location designations for piezometers were selected by the Project

Geologist based on the need for water-level data at a particular site.

The first two characters for each piezometer number were PZ; the second

digit is the zone number and the third digit is the specific piezometer

within the zone. All piezometers were removed upon completion of the

field work.

The sampling location designations for the sediment, surface water, and

soil sampling sites were designated in the Stage 2 scope of work. The

sediment and surface water sampling locations were strictly adhered to,

whereas the soil sampling locations were modified at Zone 11 due to the

H-1
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Table H-1. Monitor Well Numbers and Ground Water Sampling Zone

Designations and Sample Numbers

Ground Water Sampling CLASS Sample
Zone Monitor Well # Site Designation Identification No.

2 1 GLH2-1 TYNDL2*1

2 2 GLH2-2 TYNDL2*2
2 3 GLH2-3 TYNDL2*3
2 4 GLH2-4 TYNIDL2*4
2 7 GLH2-7 TYNDL2*5

*2 8 GLH2-8 TYNDL2*7
*2 9 GLH2-9 TYNDL2*8

3 1 GT3-1 TYNDL6*1
3 2 GT3-2 TYNDL6*2

3 3 GT3-3 TYNDL6*3
3 4 GT3-4 TYNDL6*4

*3 5 GT3-5 TYNDL6*5
*3 6 GT3-6 TYNDL6*6
*3 7 GT3-7 TYNDL6*7

5 1 GT5-1 TYNDL3*I
5 2 GT5-2 TYNDL3*2
5 3 GT5-3 TYNDL3*3

6 1 GT6-1 TYNDL4*1
6 2 GT6-2 TYNDL4*2
6 3 GT6-3 TYNDL4*3
*6 4 CT6-4 TYNDL4*4

*6 5 GT6-5 TYNDL4*5

7 1 GT7-1 TYNDL5*1
7 2 GT7-2 TYNDL5*2
7 3 GT7-3 TYNDL5*3

t7 -- BWT7-11 TYNDL5*9

8 1 GT8-1 TYNDL5*5
*8 3 GT8-3 TYNDL5*6
*8 4 GT8-4 TYNDL5*7

9 1 GT9-1 TYNDL6*9
9 2 GT9-2 TYNDL6*10

*9 3 GT9-3 TYNDL6*11
*9 4 GT9-4 TYNDL6*12

H-2
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Table H-I. Monitor Well Numbers and Ground Water Sampling Zone
Designations and Sample Numbers (Continued, Page 2 of 2)

Ground Water Sampling CLASS Sample
Zone Monitor Well # Site Designation Identification No.

*10 1 GTIO-I TYNDL4*7
*10 2 GT10-2 TYNDL4*8
*10 3 GT10-3 TYNDL4*9

*11 1 GTII-I TYNDL4*11
*11 2 GT11-2 TYNDL4*12
*11 3 GTII-3 TYNDL4*13

*Denotes new monitor well.
tDenotes base well No. 11.

Source: ESE, 1987.

i
I
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existence of the non-penetrable concrete pad underlying the first

training pit. The sediment, surface water, and soil sampling site

designations and sample numbers are provided in Table H-2.

SAMPLE NUMBERING AND MANAGEMENT SYSTEM

CLASS SYSTEM

All water, soil, and sediment samples were tracked through ESE's Chemical

Laboratory Analysis and Scheduling System (CLASS). Prior to the sampling

trip, computer-generated sampling logsheets and sample container labels

were provided by ESE's laboratory. Each sample was identified by a

unique designation. An additional 1- or 2-digit alphanumeric code

designated different sample fractions, with separate labels printed for

each fraction. The sampling logsheets also served as chain-of-custody

forms (see App. 0). The sample designations were entered into the

computer system prior to sampling to facilitate tracking of samples

through analysis, QC review, and reporting of results. The unique sample

identification designations are included in Tables H-I and H-2.

GROUND WATER SAMPLE NUMBERING SYSTEM

Ground water samples were identified by an alphanumeric code as a station

identification in addition to the unique sample designations (see

Table H-1). This code appeared on all logsheets and sample labels,

serving to identify the sample to those directly involved in the project.

The first character "G" denotes a ground water sample; the next

character(s) denotes the site location (T = Tyndall AFB; LH - Lynn Haven

DFSP). The following character is the zone number, which is followed by

the number of the specific well within the zone.

SURFACE WATER, SEDIMENT, AND SOIL SAMPLE NU4BERING SYSTEM

Each of these samples were identified by a code beginning with "SW" for

surface water, "SD" for sediment, or "SO" for soil samples. This

sample-type designation was followed by a site location code similar to

the system used for ground water samples, with characters for facility

(Tyndall AFB or Lynn Haven DFSP), zone, and specific site within the zone

included in the code. These sampling site designations are presented in

Table H-2. H-4
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Table H-2. Sediment, Surface Water, and Soil Sampling Zxe Designation and Sediment Sumple
Numers

Sedimera/Surface Water/Soil CLASS Sample
Zone Sampling Site Designation Identification No.

Sediment
2 SDd2-1 TYNDL7*3

11 wr II-I TYNDLT*1
11 S11-2 TYNDL7*2

Surface Water
2 S9A2-1 TYNDL2*9

11 S -1 TYNI-* 14
11 9rI-2 TYNDL4*15

Soil
II SJT1l-1 TY LI*I
11 ScMIl-2 TYNOLI*2
11 sOrll-3 T LI*3

Source: E, 1987.

H-5
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City of Tallahassee

Water Quality Lab

Explanation of Report

The enclosed report(s) are for samples analyzed for one or more

of the following synthetic organic chemical catagories as desig-

nated in FAC 17-22

Purgeable

Acid Fraction

Base/Neutral

Pesticide

Purgeable For samples analyzed for the purgeable catagory,

the individual compounds are listed in the report.

NPD - No Peaks Detected
BDL - Below Detection Limit

Acid Fraction Unless a specific compound is listed in these

Base/Nuetral catagories is found, only the catagory will be,

shown on the report with the designation NPD.

If any compound which is a part of these cata-

gories is present a "+" will appear next to

the catagory and compounds found will be shown

on the report.

Pesticides This catagory is shown on the report as chlori-

nated Hydrocarbon Screen. Although shown as

Chlorinated Hydrocarbons this report catagory

includes the pesticides listed in 17-22. As

with the Acid Fraction and Base/Neutral cata-

gories only those compounds found will be reported.

, ,, ,, i m []i •m NN m I l~ m mm -l



* CITY OF TALLAHASSEE*
* WATER QUALITY LAB*
* 380S Springhill Rd. *
* Tallahaissee, FL. 32304

* HRS Lab ID * - 51097
D ER Lab ID) # - ELOO46 *

LAB L.OG# 28576
STATION CODE -NA

DESCRIPTION -BAY COUNTY WATER & WASTEWATER
COLLECTED - 10/23/84 TIME COLLECTED - NR
COL..LECTED BY - N
SAMPLING METHOD -GRAB

12ARAMETEII RESULT UNITS Del. Limit
CHLOROFORM 31.1 ug/h .647
BR ()MOD I (THLOR (METHANE £2.5 ug/h ,099
!)IEROlMOCHLIJROMETHANE NPI) uq/h A21
BR OMOFOR M NPD ucj/1 £18e
1 1 1-TRICHLOROETHANE NPD ug/l 0V12
TI TN~LOROETHENE NP!) ugh ().11
TETRACHLOROETHENE NPD uq/l 0012
M E'THY L. E N I-C H L 0RI D E* EDL uq/14

12-DICHLOROETH-ANE NP!) u4g2,
CURSON TiETRACHL0RIDE NPD u9/1 0.06
ETHYLENE !)IBROMIDE (EDFJ) NPD u q/1 .007
CHI-ORINATED HYDOCARBflN SCREEN NP!) uq/h
BASE NEUTRAL METHOD 625 NPI) ug/1 --
ACID FRACTION METHOD 625 NPD ug/L
CHLOR OEENZENE NPD ug/h
1,i-DICHLORCIETHANE NPD ug/1
1,I-DICHLOROETFIENE NP 1) ug/h
trans-,2-DICHLOROETHENE N12!D ug/I --
1 ,,2-TE.TR ACHL0ROETHANE NPI) ugh)
E, G 0 ME AENP) u/
i 1)2TRICHLOROETHANE NP!) ug/1 S

(THLOR orIITANE Nil) uq/ S
2-ChloroeT't ylinyl ether NP 1) ug/1 s
CHOOEH N 1!1) uq/1 s

12DclrbneeNPI) ug/. £0
i,3DclrbneeNPD ug/h 10

i. 4-D!ichorobenzene NP!) ug/I i
DICHLORODIFLUOROMETHANE, NP D U(1/1
1 ,2-Dic!loro propane NP!) U6/1l S
cls-1 3--Dichloropropene NFID ug/h 5
trans-i 3-Di.chl.orop rogpene NP!) ug/h
Ti ]:CHL(31OI 0FLIJO.ROIME: fl-ANE NPD uq/hl
ETH1YLfiENZ ENE NPD uo/1 s
VINYL Cl-IL OR IDE NP D ug/J.
XYLENE(orth,meta,para) N13D ugh /S
BENZENE NPD ug/h
TO LUEINE NP!) ug/h

1-21



the water spigot
WATER AND WASTEWATER ANALYSIS

5806 HIGHWAY 22
PANAMA CITY, FLORIDA 32404

(904) 871-1900 - 871-1901
Laboratory I.D. 81148

System Name: Bay County Water Plant

Address: 3400 Transmitter

Sample Site: sink inside lab

Date and Time Collected March 27, 1986 12:35 p.m. Collector Stacey Brown

Check One: 1. E Community Public Water System 2. 7 Non-Community Public Water System

Check One: 1. Ground Water 2. Z Surface Water

Check One: 1. El Raw 2. E Treated

PARAMETER RESULT PARAMETER RESULT PARAMETER RESULT

Arsenic as As *0.001 Chloride as Cl 12.5 Total Hardness as CaCO, 56

Barium as Ba *0.10 Color* 3 Total Alkalinity as CaCO 20

CadmiumasCd *0.001 Copper as Cu 0.013 N.C.H. as CaCO, 36

Chromium as Cr *0.002 Corrosivity -2.0 Bicarbonate as HCO, 12

Lead as Pb 0.004 Foaming Agents *0.01 Calcium as Ca 15.4

Mercury as Hg i *0. 001 Hydrogen Sulfide Magnesium as Mg 1.4

Selenium as Se *0.001 Iron as Fe 0.03 Carbon Dioxide as CO, 5,0

Silver as Ag *0.001 Manganese as Mn 0.001 Bicarbonate as CaCO, 120

Nitrate as N 0.04 Odor'_ 0 Carbonate as CaCO , 0

Fluoride as F 0.06 pH" 7.0 Hydroxide as CaCO, 0

Turbidity, "NTU 1.0 Sulfate as SO. 24 Sodium as Na 14.4
* I.

I Total Solids 88

Endrin iND Zinc as Zn 0. 123 pHs'

Lindane ND Stability Index* 2oHS-DH

Methoxychlor ND Saturation Index* pH-plHs
Toxaphene ND

2, 4-0 1 ND *less than
2, 4-5 TP Silvex ND ND none detected

Trihafomethanes

NOTE: *All results in mg/Il except those denoted.
Analysis in accordance with Chapter 17-22 FAC,
Section 104-105.
Methods are those listed in Standard Methods For The
Examination of Water and Wastewater, 14th Edition, 1975.

Date and Time Received March 27, 1986 12:45 p.m. _te Reported

1-3 
U
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APPENDIX J

PIEZOMETER WATER LEVELS
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APPENDIX J

Table J-1. Piezometer Water-Level Measurements, September 30, 1986

Piezometer Top of Casing Depth to Water Water-Table
Designation Elevation* From TOC (ft) Elevation*

PZ6-1 21.24 4.34 16.90
PZ6-2 19.90 2.69 17.21

PZ8-1 10.79 4.20 6.59

PZ8-2 15.75 7.08 8.67

PZ9-3 27.64 6.72 20.92

PZI0-1 12.32 --

PZI0-2 13.43 8.20 5.23

PZI0-3 12.71 4.12 8.59

PZII-1 12.18 4.37 7.81
PZIi-2 8.29 4.65 3.64
PZ1I-3 8.82 5.00 3.82

*Elevations are given in feet relative to mean sea level.

tDry to bottom of casing.

Source: ESE, 1987.

J-1
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Table J-2. Piezometer Construction Summary

Total Screen Screened Casing Casing
Well Length Length Interval* Lengtht Interval*

Designation (ft) (ft) (ft) (ft) (ft)

PZ6-1 13.0 5.0 -6.5 to -11.5 8.0 +1.5 to -6.5
PZ6-2 12.5 5.0 -6.0 to -11.0 7.5 +1.5 to -6.0

PZ8-1 13.6 10.0 -2.0 to -12.0 3.6 +1.6 to -2.0
PZ8-2 12.4 5.0 -4.5 to -9.5 7.4 +2.9 to -4.5

PZ9-3 18.0 10.0 -6.5 to -16.5 8.0 +1.5 to -6.5

PZIO-1 10.3 8.0 -0.5 to -8.5 2.3 +1.8 to -0.5
PZIO-2 17.3 10.0 -6.0 to -16.0 7.3 +1.3 to -6.0
PZ10-3 12.0 9.0 -1.5 to -10.5 3.0 +1.5 to -1.5

PZ1I-I 11.3 10.0 -0.0 to -10.0 1.3 +1.3 to -0.0
PZ1l-2 13.5 5.0 -7.0 to -12.0 8.5 +1.5 to -7.0
PZ1I-3 13.5 5.0 -7.0 to -12.0 8.5 +1.5 to -7.0

TOTALS 147.4 82.0 65.4

*Screened and cased intervals referenced to ground level.

Source: ESE, 1987.

J-2
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AIPPEMD( K

MDIoTOR WEL. WA LEVEL WSAalWN

Well Date of Top of Casing Depth to Water Water-Table
Desigrtion Measurement Elevation* From Top of Casing (ft) Elevation*

LH2- 1 10/22/86 10.1 6.41 3.7
U12-2 10/22/86 6.8 4.90 1.9
U2-3 10/22/86 6.6 5.11 1.5
LRi2-4 10/22/86 7.8 6.03 1.8
U12-7 10/22/86 8.5 5.61 2.9
112-8 10/22/86 8.83 6.15 2.68
I.12-9 10/22/86 7.80 6.20 1.60

T3-1 10/19/86 10.9 7.74 3.2
T3-2 10/19/86 8.9 6.53 2.4
T3-3 10/19/86 5.8 4.80 1.0
T3-4 10/19/86 7.8 5.11 2.7
T3-5t 10/17/86 7.28 6.10 1.18
T3-6t 10/17/86 7.88 6.55 1.33
T3-7 10/19/86 13.26 7.67 5.59

T5-1 10/19/86 13.6 8.98 4.6
T5-2 10/19/86 13.4 9.28 a.1
T5-3 10/19/86 12.6 7.97 4.6

T6-1 10/19/86 28.9 7.95 20.9
T6-2 10/19/86 24.6 4.70 19.9
T6-3 10/19/86 29.0 8.20 20.8
T6-4 10/19/86 26.22 5.71 20.51
T6-5 10/19/86 29.37 8.64 20.73

T7-1 13.3 - -
T7-2 10/19/86 12.3 5.15 7.1
T7-3 10/19/86 10.9 4.10 6.8
T7-4 t - - -

T8-1 10/19/86 15.7 7.03 8.7
T8-3 10/19/86 10.84 4.43 6.41
T8-4 10/19/86 14.24 6.71 7.53

K-I
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APIEMIX K
DNrn% WrELL WUTE LEVEL HEASAMM~

(Contimied, Page 2 of 2)

Well Date of Top of Casing Depth to Water Watt-Table
Designation Measurement Elevation* From Top of Casing (ft) Elevation*

T9-1 10/19/86 20.7 7.11 13.6
T9-2 10/19/86 22.6 6.65 15.9
T9-3 10/19/86 28.42 8.42 20.00
T9-4 10/19/86 23.94 8.84 15.10

TIO-1 10/19/86 14. 13 10.17 3.96
T1O-2 10/19/86 14.77 10.39 4.38
T 10-3 10/19/86 13.35 4.77 8.58

TI1-1 10/19/86 13.24 6.29 6.95
T11-2 10/19/86 12.97 8.62 4.35
T11-3 10/19/86 8.43 5.85 2.58

*All elevations given in feet relative to man sea level.

tlnaccessible-POL facility locked date of measurements.
**Inaccessible--ijll is on the flight line.
ttNot a monitor well (Base Well No. 11).

Source: ES, 1987.
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*T3-1 -*T3-1 398884 1655311 10.9

*T3-2 *T3-2 398863 1655474 8.9

*T3-3 *T3-3 398846 1655749 5.8
*T3-4 :o *T3-4 398124 1655575 7.8

tT3-5 tT3-5 398638.5697 1655804.0827 7.28
tT3-6 / ,, ST3-6 398456.3903 1655773.4899 7.88
TT3-7 'T3-7 398428.4383 1655200.9359 13.26

*T5-1 *T5-1 398811 1654383 13.6

*T5-2 *T5-2 398955 1654358 13.4
-*T5-3 / *T5-3 398937 1654525 12.6

*T6-1 *T6-1 386396 1660116 28.9
*T6-2 *6-2 386819 1660404
*T6-3 *T6-3 386328 1660440 29.0
tT6-4 tT6-4 386657.7033 1660567.0850 26.22
tT6-5 Ot \ , -- T6-5 386272.4093 1660197.5984 29.37

*T7-1 *T7-1 387323 1663607 13.3
*T7-2 *T7-2 388044 1663875 12.3

*T7-3 . *T7-3 387411 1664446 10.9

*T8-1 - *T8-1 397780 1654564 15.7
tT8-3 - -T8-3 397666.6763 1653978.8123 10.84
tT8-4 _ -T8-4 397440.0116 1654020.7259 14.24

*T9-1 *T9-1 391171 1655892 20.7
*T9-2 *T9-2 390885 1656017 22.6
tT9-3 tT9-3 390851.1563 1655686.1104 28.42
tT9-4 ,T . IT9-4 391122.8751 1655803.4411 23.94

IT10-1 tTI0-1 396724.8754 1655781 .3198 14.13
tTl0-2 I10-2 396417.4401 1655868.1802 14.77
IT 10-3 tT 10-3 396173.0211 1655573.0608 13.35

tT11-1 tT11-1 391709.8313 1662222.4961 13.24
tT11-2 tTI1-2 391511.2668 1662569.1190 12.97
Tl1-3 tT11-3 391396.9281 1662629.6801 8.43

nstal1ed ,'i *Installed during Phase IT, Stage 1 survey.
nstalled .Installed during Phase II, Stage 2 survey.
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WELL SAMPLING DATA FORK

Well Number: L__ -
_____-_ ace: A Time: -

Boring Diamecer: __Well Casing Diameter:

Annular Space Length: x_-5 Stickup: -
UATR LKVU.

Held:
Cut:

MV: _ _ _ _ _ 
Top of Casing

CLMM OF VTES 13 IL

Casing Length: S'

MV Top of Casin -g: -
Column of Water in Well: _ _ . _ _

POLZE TO UZ ENOYD

Gallons per foot of A.S. (from chart) •

Column of Water or Length of A.S. (whichever is less) X

'Volumie of Annular Spece - __" __

Gallons per foot of Casing __,______--

Column of Water x _ ,___-

Volume of Casing_

Total Volume (Volume of A.S. * Volume of Casing) - _ _

Number of Volumes to be Evacuated I _ ___

Total Volume to be Evacuated u -

Method of Purging _____ 
be i

_
r

_ etc. ):  
_

-
_

"
_ _

-

FIELD ASLTM Start Mid End

Time ______ ______ ______
PH

Conductivity 2....- '. _ _ _
"

Tusperature -25_______ ______

Tocal Volume Purged: gallons

SampLe Time: _,,._" __ Sample Number: --_ _ _

3 C r C. F H K NF

f0 P 2 RS S T UP z

SiLgned/Sampler: J ste:

SLgned/4evewer: - . ea/t e:

l M-1
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D-W185. I/S SA- PIONR. I
0315/85

WELL SALIIG DATA FOR

Well Wmbe?: !D 2- Oa: J______ Time: ------ __W a Jl u m e r : ' .W L l C a s I ia $ D ia m ee r , . . . -

Boring Diameter: w si u

AMul Space Length: stickuV:

Reld: _ _ _ _ _ _

Cut: 1 Top of Casing

SOF WAME MI

casing Leuh: . .....

UNr Toy of Casing: ____ 
.

_•_ --

Column of Water in Well: .Vol,'.:/_,_ __

VOL= TO a WOMtD

GalLons per foot of A.S. (from chart) " . -

Column of Water or Length of A.S. (vbichO er 
is less) • ___"_____

Volume of Annular Space 
.3

Gallons per foot of Casing 
--

Column of water I

'ocal Volu (Volme of &.S. * Votume of CCaini) ng_.__,__--

Wusbe? of Volumes to be Zvacuated • _--_ --

Total Volume to be...a t Co 
JJ,-7

Mechod of Purging p ba.iler, etc.): ,--_ - -,,

Y~w. *NLU= SCtart K id End

Time_______ 
_

conductivity

Tomperatlit*

Total Volume Purged: gallons

Sample Time: .. ! b. _/I Same '

y C, r M I ".

0 P I w3 I S T UP Z

m

/( . . ,. _ Dec.: ,.

S Lgfld/ Sp ler-Oa
S x an ad/ R ev LOW + r i • - -

i--

LI



U D-W85. I/ SAMPORM. 1
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WELL SAMPLING DATA FOM

Well Number: 7-' - " - Data: _____-___ Time: _______

Ioring Diameter: 2 Wel Casing DiameCer: __- __"

Annular Space Length: . Stickup:

JWM U cT M
gold: 0

Cut.: .__"_0_.

MV: 0/4) Top of Casing

COLOM O oyx =£~l I

Casing Length: /b
MV Top of Casing:

Colmn of water in Well: . 2.,

VOL= ?0 U 197
Gallous per foot of A.S. (from chart)

Column of Water or Length of &.S. (whichaver is less) X / i-

Volume of Annular Space * '7

Gallons per foot of Casing =

Column of Water 
_

Volume of Casing 
" ' o

Total Volume (Volume of A.S. * Volume of Casing) " "

Number of Volumes to be Evacuated 3

Total Volume to be Evacuated - p A-> l"i,'-

Mt~hod of Purging G , bailer, etc.): C..J - .

FW AULT= Start Kid End

Time

Conductivity __ _____

Temperatusre 2-S -7 iA __ _ __ _

Tocil Volume Pured: 3 gallons

Sample Time: If2, S * SampLe Number: - -

nUCIM
3 C a. F

0 P I IF RS S T UP Z

I

I -3Sig-*=mmimn i i Ned/Sampler Bi/~ IN IND tel: I __i__n



D-W S5. I /SAMIPFO R. I(2 0qT ~gt1 tA.f 3/15/185

WJELL SAKFLIIC DATA TOMI

V.11I Number: - Date: 'N .' Time: .

laring Diameter: _Well Casing Diameter:

Annular Space Length: . ,Stickup: .__ -_____,

geld: 5" 0
Cut:In |

DTW: 7 Top of Casing

COLOON air UITIR M.

Casing Lnmch:

MV Top of Casing: .

Column of Water in Well: /1.

"OIi TO I ORKD

Callous per fooct of A.S. (from chart) =_"____

Column of acer or Length of A.S. (vbichever is less) X ,.__.-___i

Volume of Annular Space .

Gallons per toot of Casing - • _ ; _

Column of Water __,__._I

Volume of Casing - , .0

Total Volume (Volume of A.S. + VoLume of Casing) .

Number of Volumes to be Evacuated z ._____. _

Total Volume co be Evacuated - - -

ecbod of Purging (pum, bailer, etc.): C

Fr D AMILU Start Kid End

T m _ 1... U.

p. ,. ,L•...
Conductivity /72-726' /

Temperature T______ 2-2_______

Total Volume Purged: L- gallons

Sample Time: ..,____. __' ___ Sample Number: - -

I C C L F a N I.

0 P I I I S T UP z

Nam

S igned/Sempler: '/i . . , ace: ...

S ne/ cIevI : I I lI IIIats:

M4-4



~D-.W85 •l/SAlPFORm. I

03/15/85

WU SAMPLING DATA 7OM

Wl I Numer: LWZ-1 /. e - I-x, .ie:

Swing tiseter: 41 Well Casio$ Diameter: _

Annular Space Length: l.V Stickup: _ . _'

Neid: 1.Ci

Cut: 1.4-4
mv: T.36 . Top of Casing

camIB OF ltAMS = ML J

Casing Langth: I'.'0
UM Top of Casini g.

Colmn of voter in Wel: , 40.___-_

Xm- TO 3 mmor

Gllon. per foot of A.S. (from chart) ,

Column of aer or Lengc of A.S. (whichever i.s less) ._ _ _

Volume of Annular Space

Gallons per foot of Casing - O.i(.jZ-

Colms of Water .C

Volume of Casing 1-51

focal Volue (Volume of A.S. * Volum of Casing) 14-"7
Number of Volumes to be Evacuated z :1 - -g-

Total Volume to be Evacuated 2 )V 4 5-

Method-of Purging (pump, bailer. etc.): P%-% A.fce'd"-~~q

(E= 7K3D *AL1 Start Mid End

4 , Conductivity 21_______ 
. L .

i 
.

Tenperature
Toal VoLum e Pus'ect jo" 1 gallons

Sample Time: ISIS Ogaln Sample 4aber: -

. 3 1 W 14 S T UP Z

S/ged/Seer: /Date:

[.
........ ~~~~ ~ ~ ~ ~ 0 t = 4":=n• nl i ! n|i



O-W1S 1/SAMPFORW. J
03/15/85

WELL SAMPLINIG DATA FORM

Well Number: Dat~ e: Time: I
Iorin Oxiaseter: IZ. Well Casing Diamecer: ______.____

Amlar Space T.ugth: .__(_' ___ Stickupc Z' V
Wnl~ LITMH

soid: -7.0
Cut: ._ ._ _ __ _
UIV: - .IS Top of Casing

Casing Lentsch: "__.

Ur! Top ofcasing: -Casing:'- __

Colum of Water in Vell: __ ".____

VOL To U Im 3D

Gallons per fooc of A.S. (from chart) * _.

Colum of Water or L.eaigth of A.S. (whichever is less) z .___'____=
_

VoLume of Annular Space * 23. ,

Gallons per fooc of Casing " 0. (S'VO__

Colm of Water x i _ .___

Volume of Casing" .

Total Volume (Volume of A.S. * Volume of Casing) 3-3,
%mber of Volume co be Evacuated I , -

Tocal Volme to be Evecuated . • -

Method of Purging (pmp, bailer, otc.): ______________

FEM SD ALMstart Kid

JL~.ti &L 1113 @QM9jjj~

Temperature n A. L
Total Volume Purged: gallons

Sample Time: ___________ Sample %=bar-

P I 1 a S T UP z

wM

S igned/ Spler: (111wa1 - l-. P eco: t
S agfedi Raw iser: oat*e:

M-6 I



D-W185 •L/SMPFOHM. 1
03/1.5/85

WELL SAMPLING DATA FOR4

Well Nutmber: i9 .I Dt 4: _____Time:

Boring Diameter: We i

Annular Space Length" iL,;., . Stickup 3.2.'

'I eld: "700 ,

Cut: O.' ,
Mvy: - ., Top of Casing

MiOI or Ui3 1 U=L

Casio* Laut: L22*.Z_

MV Top of Casing: _ , .20
Columo of Water in Well: __ .__ _

VOLM TO in RDMMD

Gallos per foot of A.S. (fToU cbrt) c h ar

Column of Water or Legth of A.S. (whichever is less)- " (P.0

Volume of Annular Space -, . O. __,

Gallons per foot of Casing

Colum of Water I _______.

Volume of Casing 
* 1.

Total Vol (VoLme of A.S. * Volume of Casing) T .I'

NRmber of Volumes to be Evecused - V I

Total Volume to be Evacuated

Metod of puging (pump, bailer, c.):

V~n A5*LMM start Mid U d

Time 3S040 103 RL7-0-Li

Conductivity i ~ 215- --

Temrature 
2!5____&_- 2519

Total Volume ?urged: JJ2.... allons /ar
Sample Time: /I: sample ftaer

(c. P U N WI

P I 
7 R T UP

SLgftd/SfPl~t' 
le:

4 rSLpued/Iev~eiwer*

M-7



D-W ,. L/SAMPFORM. 1
03/15/85

"WELL' SAMPLING DATA FO4

Well Number: _ ____ Date: l Time:

boring Diameter: _ _" _ , Well Casing Diameter: -

Annular Space Length: _ _
"3 Stickup: _ _

UlAM Lirrn

teld: ' 0

Cut: _

MrV: _ _ __ Top of Casing

Casing Length: ;9'O

MV Top of Casing: -1

Column of Water in Well:

VOLMJ To M IMiSYMl

Gallous per foct of A.S. (from chart) a 39

Column of Water or Length of A.S. (vhichever is Less) 1 __-__

Volume of Annular Spece _ .

Gallons per foot of Casing - .1 3'-

ColLmn of Water K _ , _

Vole of Casin g

Total Volume (Volume of &.S. # Volume of Casing) - _ ,_

Number of Volumes to be Evacuated x "  5

Total Volume to b _vacuated

Kethod of Purging( p , bailer, eec.): t C-1 I

F7= LEILM Start Kid Ind

Time 0_____ ____0__ ___0 __

PI (.,.3 . ,

Temperature _____f______'L

Total Volume Purged: J0 gallons

Semple Tine: __ _, ___ Sample %umber: 
, /

a C 0 CL N 4y

0 P I w i T UP Z

9 1gUed/SipLsr- JAI Date:

S &good/ Reviewer: Date:

?1-8

gO~j



~D-W?85., /SAHPFOR14.

03/15/85

WELL SAMPLING DATA FOR

Well Number: Da1te: _____ Time: ____

Baring Diameter: ____ Well Casing Diameter: _ -___

Annular Space Length: j...,., Sticku. ,_-'_

geld: , 0

Cut: "__

___:__ ,__ .. .. Top of Casing

COLM 01 p 1 W 13 IN

Casing Length:

M11 Top of Casing: __ _

Column of Water in Well: "_ , _ _ _

VOLMU TO U 10D0OM

Gallons per fooc of A.S. (from chart) '

Column of Water or Length of A.S. (whichever is less) X _ _ _ _

Volume of Annula Space - J-I

Gallons per foot of Casing " " ; ___" ,

Column of Water ,

Volume of Casing 
1_/.3

Total Volume (VoLume of A.S. * Volume of Casing) .

Number of Volumes to be Evacuated I ' -.

Total Volume to be Evacuated - . I "- K ,

Mechod of Purging aip>bailer, etc.): __._

7?3.DAUALUX5 ('-srt Mid End

Time,,, 10:0o s_ _z _, ,_'O
A (.0 0,. 6,0

Conductivity jJ*..... ______ '
Temperature2-(2-

Total Volume Purged: .5 gallons

Sample Time: I_______L __ $anpLe NIumber:

u C Cy CL F a H i q

0 F 3 w Is T UP Z

jSLgaed/fampLar: 1t2 /j Data:

S&gned/ 5ev ewer: oate:

I X-



D-Wt85 .l/SAMPFOM.

03/11/85

WELL SAMPLING DATA FORM

Well Number: Data: ____ )'' I Time: ___'___

Noring Diameter: 6 _ _ Wall Casing Diameter: __ ,.-, _

Annular Spae Length: 1-3______ Stickup: 3 'vlr'' 3 f7
urn,

Weld: __________

Cut: -

fY: 3.9 Top of Casing

COLM Of w= t ot On

Casing Length:

DIV Top of Casing: 3 C

Column of Wacer in Well: _- _

VOL= TO U N131

Gallons per foot of A.S. (from chart) a ,____

Colum of Water or Length of A.S. (vbicbever is less) 1 _ __3 _

Volume of Annular Space - _ "

Gallons per toot of Casing . , ____-_._,

Column of Water I __ ,_-"

Volume of Casing

Total Velma (Volim of A.S. * Volume of Casing) - _ .__

Number of Volumeas to be Evacuate4 x _ _
-

Total Volume to be Evacuated a /L 7 " -

Method of Purging (pump, bailer, etc.):

F%= AMO I Start Mid End

(.1 _ _If_ _ __1_ _.

Conduct ivity -15s L ......
Temperature L S. .10_ __ _ _

Tocal Volume "urd: S ' gallons/

Sample Time- I.T Sample Number: _______

a C Cy CL r a 14

00 F I IF I3 T UP z

IL ro

Slped/SmtpLer: Da-t___ _______ Ce: /._____

SLgned/Xeviever: Date: "_ ._

U- 10



D-.WIS5.1/SAMPtORK.1
03/15/85

WELL SAIPLING DATA 7Onq

Well NIumber: 3____ Once: *A ~ Time: i- 3
Srin$ Diameter: ___,_ _Well Casin$ Diameter: ___,

Annular Space Length: _ _ _ _ Stickup: _ ---- __

Eeld: _._ _

Cut: _ _ _ _ _ _ _ _

OM_ _ Top of Casing

COLM OF wm 13 L

Casing Length:

DTW Top of Casing: , '

Column of Water in Well: 7 9
TOLUM TO IN NOtM

Gallons per foot of A.S. (fra chart) . , 1
Column of Water or Length of A.S. (wbichever is less) X '7
Vo'.um of Annular Space - _,

Gallons per fooc of Casing - .) -'-

Colm of Water ______

volume of Casing "-

Total Volume (oL~m of A.S. + Volume of Casiol) .

Number of Volumes to be Evacuated z 5
Tocal Volume to be tvecusced * ,

Method of Purging (pump. bailer, ecc.): _ _ _ _ _

FULD M"= Start id End

Tmp-r.tur* 30 _% _ I-______;__

Total Volume " : 14 0 go L.Lou*

(1 56 Sample Number: Y

I C ~ a. F a 4 ol q

O!k I s 0? z

S &goedS"Lar: '3s a:

Uptnd/ Rev~ever: _______________ _ Ce it:

I1
,, .M-,,-.



D-wISS . 1/SAMVOUK.
03/15/85

WELL SAPLIMG DATA FOME

Well Siunbor: T' T nte: 10 Time: Y/57 fJ-
Boring Dianeter: I12 ell Cas ing Diaster: 40 .*.

Anmular Space Lensch: _ ,._____ Stickup; ' 3.1'

Reid: 1.04

Cast: OO

T'v: (._0 Top of Casing

-m or wAM ZI ML
Casing Length: 20. 5

MV Top of Casing: 6. 1

Colum of Wacer in Well: i -4
VOLMB To UB IMEO

Gallous per toot of A.S. (from chart) -

Colum of lacer or Length of A.S. (vbichevwr is less) I .

Volume of Annular Space * 2.2 .I

Gallows per fooc of Casing "

Colm of Vecer

volme of Casing

Total bolme (Volume of A.S. * PoLume of Casing) 352.0

*Ahber of VTolus to be Ivecjated £ -

Total Volues to be Evacuated * -" 0

Machod of ?urging (pump, bailor, sec.):

VM.D tf1L Store Mid Zed

Tu,,, , 1 0€ 0$ V IQ o.'l(60:%r
s C . C.L - j

Teerture 4.4- Z' --T

Total olsI PrId: 1 10 gallons 4T ---

Sample Time: Jj.,......... Sample 4uober- eA

0'

S ignd/Sp let: dlae

Stiged/ wey toer: )M14 j4De*

4- 12



D-W85. 1/SAMPFO th
03/15/85

WELL SAMPLING DATA FOMI

WellI Number: T 3 6Dte: _0__1______ Time: IZIO
Boring Diamecer: _ . Well Casing Diameter: H' t b
Annular Space Length: I(.• S Stickup: t ' j"9

sold: . 0 0
Cut: .4!r___"_.
IM: '. Sr Top of Casing

CMJMO OF A I N U"11 ,

Casing Length: ."z.c 0
MV Top of Casing: ,. -"

Column of Water in Well: t
NnOLMKi TPo =I IMROMl

Gallons per fooc of A.S. (from chart) - ,,7

Column of Water or Length of A.S. (whichever is less) X I_. _

Volume of Annular Space - 22.5

Gallons per fooc of Casing - .45 Z

Column of Water 14 - 3--

Volume of Coding ?. "

Total Volume (Volume of A.S. + Volume of Casing) - 31,S_
Number of Volumes to be Evacuated x

Total Volume to be Evacuated 5- 9'".1 -i5,.5
Method of Purging (pump, bailer, etc.): M4,3

S FKIJ £U&LM Start K4id End

Tume -A bT%& -I~ (Zzz L& 1(0 A

jConductivity 2.., O 32.5- 330
emperature 21... _ ' 1 27.0

Total Volume Purged: 1685tjAA goLIone

Sample Time: 1230 Sample lfumber: 4;

7u C ar a. va f..,
P as S T UP

S Lgnedl SpL or: Onto

S Lgned/tevIever: W Tle,

A-13



D-4385 .l/SAMPFORI. 1
03/15/85

WELL SAMPLING DATA FON

Well Number: T2 j - Dte: 10Q i1 z l.. Time: ______

Boring Diameter: ~j* Well Casing Oiameter:

Annular Space Length: J(, , *, * Stickup! _ .__, __

hei: - gp ",,

Cut: _ _ . _ _ _

MV: "_-____",,_ Top of Casing
.3M= Ow lAT= I W

Casing Lengtb: 23.k
M1 Top of Casing: 1,. T;

Column of Water in Well: I " '

VL= TO U WOM

Gallons per fooc of A.S. (from chart)= ,

Column of Water or Length of 4.S. (vwichever is loss) X ___._r_"

Volume of Annular Space ,2..

Gallons per fooc of Casing= __. ___2._

Column of Water z 3
Volu-e of Casing , 0.0
Total Volume (Volm of A.S. * Volume of Casing) 34.
Number of Volumes to be Evacuaced 3
Total Volume to be Evacuated t 0-3 - 170.

Method of Purging (p. bailer, etc.):

71=D £M UL Start Mid End

pe ,,," S '' ,.-A

Conductivity oil 0-12-
Temperature Z.....,.. S

Total Volume Purged: * gallons

Sample Time: )2 CSample Number: 6

8 C a' CL r R IF(2 P IF S T UP z

S Lgned/V--viev:r: Oats:

N- 14



D-W.85 I/ SAMPFORM. 1

WELL SAPLING DATA FO1 
03/15/85

Well Number: 5____ Date: __0_____/ Time: 0OTOS

Baring Diamecer: 6 Well Casing Diamecer: _ -

Annular Space Length: 10. , Stickup 2.1'1

sold: 1 .'

Cut: I.

oV: . Top of Casing

cmi OF VA213 inW.

Casing Langth:,,_ _ _

MV Top of Casing: _ _-_

Column of Water in Well: _ " _ _

VOL= TO U REHO

Callons per fooc of A.S. (from chart) u __________

column of Water or Length of A.S. (vhichever is less) X V_" __

Volume of Annular Space = ,

Gallous per foot of Casing " , ____",,.

Column of Water I i'

Volume of Casing k 5" $

Total Volume (Volume of A.S. * Volume of Casing) = S, I

4umber of Volumes to be Evacuaced 1 3 - .

Tocal Volume to be Evacuated .

fetbod of Purging , bailer, ec.): . v

FrJLD AM&LUU Start KIid End
Time, 09,3 .. .,S- -T .:0 .S ~-

A6 . . 6. '-L_, , ,-

Conductivity _______

Temperatut e _-_,'_,
.  , _ _, _ _ 2 -7 L ,

Total Volume Purged: 5'0 go I long
Sample Time: 

aO SampLe Number: t 2 {

a C cy CL r a N NT

a r 1 ' a S T up' z

, igni*d/Smapler: ate:

sUtgUd/1eoever: .k Dtce: C.1 2Z66



D-W 85 I/SAMPIrOBt. I
03/1S/85

WELL SAMPLING DATA FORM

Well Number: ______ Date: IjII"Time: ______

Boring Diameter: _______ Well Casing Diameter:______

Annular Space Length: IOI Stickup". -_-,____
WA ZVECL

Reld: I0. 0
Cut: !,or

M _. _ _ ,__S Top of Casing
CLUM or V.2n in IM

Casing Length: ___, ___

MVTop of Casing: [. 9
Column of Water in well: __ ,____

YOLOK To U ven D

Gallons Per foot of A.S. (from chart) 0 . 3

Column of Water or Length of A.S. (whichever is less) X _ ,__

Volume of Annular Space a -_.- _

Gallons per foot of Casing a ________.

Column of Water x ______

Volm of Casing - /

Total Volume (Volume of A.S. + Volume of Casing) * f'._

Number of Volumes to be Evacuated X -

Total Volume to be cuted U /_'__7....>

Method of Purging (pump bailer, etc.): 4,.-,/-"'

1ZLD AXAL7Ul ' 3arc Kid Ind

Tina ______ _______ 10 :4 0

PH __ _ _ _._ _ __ _ _ _ 6.o

conductivity _______ _______ )
Temperature ________ 0_____ 2~c

Total Volume Purged: (0 gall ons

Sample Time: I/SSample Number: Li..;-..

a C Cy C 7 R M IN NF

0 is33 S T UP z

S L60*dlSampler: Date: ____

SLgfts1/ Reveweer: /P Dacte: b,

X!-16

pEI



D-WR85. i/SA FORK, 1
03/15/85

WELL SAMPLING DATA FORK

W.ll Number: __ -__ _ .Date: ,____o Time: ______

Borin$ Diameterz We__ T.ll Casing Diameter: " _

Annular Space Length: I).'s '  Stickup- _ ._ _ _

Held: _ ._

Cut: _______0__

: _e _q_ _I.A -, Top of Casing

LU3OF W&2ZR EM~.

Casing Length: \_ _ _

DI Top of Casing: _ _._ _ _.

Column of Water in Well: J0,0"

VOL= TO U IoYn

Gallons per foct of A.S. (from chart) = __, __

Column of Water or Length of &.S. (vhichever is less) X U0

Volume of Annular Space *

Gallons per foot of Caging a ____"_

CoLumn of Water J __,_____

VoLume of Casing - t, (=

Total Volume (Volume of A.S. + Volume of Casing) -

Number of Volumes to be Evacuated K " -

Total Volume to be Evacuated , , -) 7,

Method of Purginu bailer, etc.): ' 
/

-"

715 AULLU Start Kid End

Time 10: ___.__ 10:_____1

j ~~~~Conductivity P1. ~ ______

Temperature _____ _____

Total Volume Purged: /0 gallons

Sample Time: -)2.6LO 3*

3 C CF CL 7 R4 N NY

0 P is S T UP z

LU.O TtU w ' k

~- e7/

1- 17



D-W185 . 1/ SAMP!08It4. 1
03/15/85

WELL SAKPLING DATA fro5

Well Number: * - Date: I. -t(' 'M Time: ____1_-

Baring Diameter: _ __. _ . Well Casing Diameter: 2" .

Annular Space Length: /4.1 Stickup; i 2 .1

WA.M] LIMV

Held: 9.00
Cut: I. o

MV: L' _
S  , _ Top of casing

C1U3OF lA IN L U L

Casing Length: __ _______

MV Top of Casing: 7, qi

Column of Water in Well: /3 I' 2

IMM TO U NOD

Gallons per foot of A.S. (from chart) .

Column of Water or Length of A.S. (thiche~r is less) K Il, 3 .

Volume of Annular Space 5__"31._

Gallons per fooc of Casing 0 0. d (a's...

Column of Water 1 j3,11

Volume of Casing - z, P.,t0

Total Volume (Volume of A.S. + Volume of Casing) 
* 1.(0

Number of Volumes to be Evacuated 3 -3S-

Total Volume to be Evikcuaced 23.0 - 3' Z '"

Natha of Purging (pump, bailer, ee.): ?JMAxd COP Tr W =

T1ED £M".= Start Kid

LTime 132.7- - 133?- 40- 1 *)

Temperature S 2 tP.
Total Volume purged: $PA gallons

Sample Tine: I'400 JSample lumber: * 2.

I C a. vL FH KI

G m P m t Tu

Signed/SmpLer" -- : ",t,

signed/ Reviewer* _______________ 
Deco: 4 a~

M-18



D-WR85 . I/SAMPFORM. t

03/15/85
WELL SAMPLZNI DATA FORM

Well umber: ata. ,,: -I41 T-I.s: .1510
Boring Diameter: Well Casing Diameter: Z8, T7).
Annular Space Lnth: .. 0' Stickup. .Z.

urn LIM; IL 3t LKBa l , d: / 93"7

Cut: _____________

M' '4*. Top of Casing

COLUM OF van IN = I

Casing Length: U ,
/i

DTW Top of Casing: 44
Column of Water in Well: '(.4

VOLY5 TO U IMOD

Gallons per fooc of A.S. (from chart) = 0.3c
Column of Water or Length of &.S. (whichever is less) it-.o

Volume of Annular Space - 21

C..uos per foot of Casing ,

Col imn of Water x ,_. _. _

ow. Volume of Casing

Total Volume (Volume of A.S. + Volume of Casing) = 2

*=mber of Volumes to be Evacuated I

Total Volue to be Evacuated J- .2 ,". z
Mecbod of Purging (pump, bailer, etc.): C4SI_ VaL-I 'P4

flIDANLU ,Jtart K~id End~

cc L.~~49 fL . .49'__ __

Conductivity x.-..4

Temperature -,-1 2( q 1 "

Total Volume Purged: %Z gallons
Sample Tia: [Jf -Q0 Sample Number: , * L.

S P I fe Is S 0 UP z

S ' gnted/Sama 1er: _ € e:

'~- -19



-W385 L/SAMPVOlM,. L
03/15/85

WELL SAMPLING DATA yrn

Swiug Diameter: W all 'casing Diameter: L Z' r ,

Annular Space Length: IS.4' Stickup: 2, '
V&UX Una

Beld: 1.0 

Cat: . q

MV: . Top of Casing

Casing Length: - -23
MIV Top of Casing: _.'

Colms of Water in Well: _, _ _

My-= TO BE Rm n
Gallous per foot of A.S. (from chart) 0-39
Colum of Water or LeVnt of A.S. (whichever is lose) X 'g- I
Volum of Annular Space S."8'

Gallous per foot f Casing

Clms of Water
Vole of casing - .43
Total Voli m (Volume of A.S. , Volume of Casing)

Number of Volumes to be Evacuated x

Total Volme to be ,ev ated = Z.- 4I.Z,

Method of Purging (pomp, bailer. etc.):. .i44b. kA$ aC

1DMD INILUU Start Mid I ldA

Conductivity 3 t..31 3
Tesperature __ _ _ _ __ __ __ Z5__1_______

Total, volume Purged: IT A gaL lone
Sample Time: sample numbsr: 4 '

aI C .L S
7P a ff Il 3 T UPl z

Signed? Splar: ORC

SS&ned? leviewer: Dace:

M-20



D-Wl85I ISAMPFORM. 1
03/15/85

WELL SAMPLING DATA FR4

Well Number: 1..ZL..... Date: 101. Time: CM 1
Boring Diameter: Well Casing Diameter: 7 "

Annular Space Length: J'. Stickup 2.2.'

told: - 1.00

Cut: _ -" __-__

'O: - 'oa Top of Casing

=am 0r A in mm

Casing Leqgch: 2". "

VrW Top of Casing: - (,.0

Column of Water in Well: , S',Z. ,

VOL= TO a lw =

Gallous per foot of A.S. (from chart)

Column of Water or Length of A.S. (vhichever is Less) X __'_-

VoLum of Annular Space - 23.

Gallons per foot of Casing

Column of Water

Volume of Casio$

Total Volume (Volume of A.S. * Volume of Casing) , 33.V

Number of Volumes to be Evacuated z 3 T

Total Volum* to be Evacuated -

Method of Purging (pump, beiler etc.): _______________________

1UCLV hN*LU Starc KidEn

Conuctivity . € *'f ,--emprature .'"2, (.

Total Volume Purged: IO gallons /

SaMPL Time: Sample N .umber: 4 Zl

IUTI
I PJ I 2_, T,/ ,

S Lgd/Spgler: ,t e: 10

:-21



D-W8. 1/ SAMP FORM. 1
03/15/85

WL SAMPLING DATA FORM

Well Number: a t .: 10& 1 1 Tm.: lOZO

Sorjug Diameter. 12_____s Wll Casing Diameter:

Annular Space Length: I. I' Stickup. 4"3 . '

NAMt KZVU.

told:_________ __

Cut: -_I- _____

-. .0 / Top of Casing

Casing Length: , ,

D Top of Casing:

Column of Water in Well: P4.o,,
VOL=U TO ]a YK

Gallons per foot of A.S. (from chart) * (-..

Column of Water or Length of AS. (vhichever is less) z-.
Volume of Anular Space 27.0

Gallons per foot of Casing - _ S 2V

Column of Water x

Volume of Casing a

Total Volume (Volum, of A.S. + Volume of Casing)

Number of Volume to be Evacuated

Total Volume to be Evacuated

Method of ?urging (pump, bailer, ec.):.

SFU.D AEILU Start Mid lead

Time

'. _ _ _ _ _ _ _

Conductivity I ~ Np~((.

Teperature in.4 qf ______

Total Volume Puarged: s(O~r allons

Sample Time: I'SSample Number: '

a C 0y CL FP H Q ! N

< > P I UP PI S T UP Z

S Lgnd/SaMPlet: 3ate0: _

Signed/ Reviewer: Once:

11-22
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D-W185 I/SAMPVORM. 1
03/15/85

WELL SAMPLING DATA FOR

WellI Number, Data: _ _____ Time,

Boring Diameter* Well Casing Diameter: -

Annular Space Length: /0,...--- Stickup'

Held: ' 0

Cut: _ _ _ _.

BT5 s0 Top of Casing

COLM 01 UR !N U LL

Casing Length:__________

MW Top of Casing: If. so

Column of Water in Well: , ,
YOL 10 IreoYKd

Gallons per foot of A.S. (from chart) a '

Column of Water or Length of A.S. (vbichever is less) I /O.7

Volume of Annular Space " Y' ]

Gallon$ pet foot of Casing * _ 1, 3 - L

Column of Water X /____

Voluie of Casing 
*_____2. ___

Total Volume (Volume of A.S. + Volume of Casing) 6 -,3 0

Number of Volumes to be Ivacuated I -_ _

Tocal Volume to be Evacuated - .? 
/' * )

ecthod of Purgintg X hailer, etc.): ,_"_ _ _ __"

""I=&LU Start Mid End

Time , .Irk) _ -0 !- J -, ... '

Conductivity ______

Total Volume Purged: ___' gallons 1
Sample Time: 0_______ Sample 4ujmber: '>

jC Q. F U N I a IF

0 P R 88 S T UP z

fgned/SpLer: 4Date: 'I"'2

11-2 3



D-W 85. LI SAPFOi .£
03/15/85

WELL SAMPLING DATA FORM

Wall Number: 17 -I-- Dat. 0 Time: L3
Boring Diameter: - u , Well Casing Diameter: -
Annular Space Length: t . Stickup: "_..'_

Held: 6.0
C u t : . ._ _ -.- I- .,,)

27: .1 Top of Casing

COLM alp VA&TZ IN Z

Casing Length: ,_/_7 _ O_,.
D-" Top of Casing: ,

Column of Water in Well: 2- . L', _.'L-
- '- ,

I W)LIIM= TO =l 0=96~

Gallons per foot of A.S. (from chart) , __,_"___

Colusn of Water or Length of A.S. (whichever is less) X )9 -'

Volum of Annular Space - '1, /0

Gallons per foot of Casing - ,_________.

Column of Water x I.. 9'

VoL- of Casing - _ .___

Total Volume (Volume of &.S. + Volume of Casing) - 6. 0
Number of Volume* to be Evacuated I -S

Total Volume to be Evacuated . 3 7
Method of Purging bailer, etc.): ,- : ---. , ,-

F[XW AMOM~ K1ar id End

Time _ - /hi7, ___-_
-- ,  

__-

Conductivity -~ 7,5 .
Tmperature I 2., _ _. _

Tocal Volume ?urged: gallons

Sample Time: . 1-;,; 0 Sample Number: - ' '

3 G c C r R If 14? "

0 P I S T UP z

S tgned/Smnpler: t'e.: -Date:

SUgned/ Reviever: ~ z Sa Ce: i

M-24



D-WI185. 1/SAMFORK.
03/15/85

WZ. SAMPLING DATA FORK

Well Number: T-7 ata: _" _ _ Tim: '

Boring Diaaeter: _ "_= Well Casing Diameter: "

Annular Space Length: ."' Stickup-c _ - _"

WAM R

Hold: _ _. _ _

MV: _ .____. Top of Casing

=Am3 OF WAME w"

Casing Length: _ _ _ _ _ _

DMW Top of Casing: _ "

Colulm of Water in Well: P1,"'

YOLO T IOII vz

Callous per foot of A.S. (from chart) - .2-
Column of Water or Length of A.S. (vhichever is less) I "

Vol=& of Annular Spae. -.13
Gallons per foot of Casing - 6_ _

-

Column of Water x tMJ,-

Volume of Casing a

ToCal Volume (Volume of A.S. + Volume of Casing) - 5. - i

Number of Volumes to be Evacuated 3
Total Volume to be -u.ted,

Method of Purging pump, bailer, etc.): C 1LC -

D AU =LU O rt 0OY Mid..n

Conductivit y 5T~_________

Temperature ;. S.3~ L

Total volume Purned; 0C allons

Sample Time: ________ Sample Number:

3 C F S tN a 41
0 P I I i T UP Z

S Lgd/Sapler: .____ _ _ _ __"._ t -

M--25



D,-W1$5 .1/SA.MPVORM. 1
03/15/85

WE SAMPLING DATA F01

Well Number: D~I--' ate: T /<~ ime: l'~

lring Diameter: WeLl Casing Diameter:

Annular Space Length: ._ .. _ Stickup: .

gold:

Cue: \

_ _ _ _ _ _ Top of Casing

=J= Or WAi T=

Casing TAngth: . . ... ..

UrV Top of Casing:

Column of Water in Well:

Gallons per font of A.S. (from chart)

Column of Water or Length of A.S. (whichever is less) I ,

Volum of Annular Space

GaLlons per foot of Casing

Colmn of W4ter

Volume of Casing ,

Tocal Volume (VoLume of A.S. * Volume of Casing) -

Nueber of Volume" to be tvacuaced ____._.._,

Total Volume to be Evacuated " --

Method of P-rgi~a atc.):

rEL AM1325 Start 1q4 U4 ?N

Time I_ S3-11

Conductivity

Temerature -3' S2

Total Volume Pured: gallons

Saple Time: __ ______ Sample Number: ________

0 P a IF is S 0P Z

NOTE@

inTU

Signed/Sinpwer: -55 = 31ce: ________

/ 2-

4-26



D-Wi85.1/SANPFORM. 1
03/15/85

WZU SAMPLIN4G DATA FORK

Well Number: Date: Z,/'> Time: '

Boring Diameter: _ _ Well Casing Diameter: 7-_ _

Annular Space Length: p1 Stickup: _ _"-

urn LX

cut: __ _ _ _ _ _ _ _ _ _ _

_____________ Top of Casing

CL 1 0 &TZM U1 =N

Casing Length:

Dr " Top of Casing:

Column of Water in Well: __.__._"

VOL= TO U flE

Gallons per foot of A.S. (from chart) •

Column of Water or Length of A.S. (vhichever is tess) X _ .__- _

Volume of Annular Space - L, L

Gallons per foot of Casing .

Column of Water I '-.

Volume of Casing _____
-

_"_

Total Volume (Volume of A.S. * Volume of Casing) - -

Number of Volumes to be tvacuaced X 3 -

Total Volum to be Evacuated 1-37~3
Method of Purging 4, *cc.): C-, -

Ft= ,UL , ,-vSart Mid /0/iS *-

Time n19______ _____

Conductivity (St __51____ ;_____

Tonperacurs 2Ag.g ______ _____

Total Volume Purged: /1?0 gallons

SaV{V*me: / Sample Number: TY4/,OL ,s

3 y. r a 1 N 47

1 o S T UP Z

I-dAw #/ 06-di 4ckj, IC t , - 4k
l e coa ww" m.. c Uv.v .- ,.* d( 4..

S Lgfd/S~per: 0-2:

SLgned/ 1eY Lever: &zZ 3ecs:0013V

M- 27



D-WV 5. 1/SAMPFQl. 1
03/15/85

WEL SAMPLING DATA FRKN

Well Number:. g j Deco: to-t-( , Tie: IZS0O
Boring Diamcer: 2 Well. Ca ig Di s ecer: A". •

Annlat Spae. Lengch: ("._"__ . Scicku.:. _ .

teldt e-.

Cat: 2.60

DTV: _________Q__ Top of Casing

Czjw or mVc 7,L0

casing Lmgeb* 10__________

MV Top of Casing: _ _ _

Colmn of Wacer in Well: _ _ _ _r

OLMl TO UISHOMon

Gallous per fooc of A.S. (from cbart) , f "*1

Column of Water or Length of &.S. (vbichaver is Ies$) I ~ ..
Vooa of Amnlar Space

C, llos per fooc of Casing ,

Colm of vacer ,

Velma of Casing -
Toedl Volumea (Volim of A.S. * Volume of Casing) 34.
*uiber of Volumes co be Ivacuad - V "

Toc&L Volm co be Zvoacaed fO.-Tr

. ..od of rging (pm. bailer, *cc.): . ,

V1JhANMLM start Mid lad

Time It. , ..- StO (, -,,A42 "(&S -k= 4

SiPl Time-- " IT "- Sample NIber f
w Is s n T UP z

Signedu UinpLerz ta

M-28



D-WR$5 .l/SAPFORM. I
03/L1/85

WELL SAMPLING DATA FOR(

Wll Number: ______ Data: 10j 1  I( Time:

Boring Diameter: 12if Well Casing Diameter: r4, "t .

Annular Space Length: __ ,,______ Stickup. "_"_____

sold: -

Cut: t-i,
MVw: - 4.( Top of Casing

COL30 OF WOUE is1 W.IL

Casing Length: 22.__1

M11 Top of Casing: (.. (,

Column of Water in Well: " .

VOL TO U I YOKM

Gallons per foot of A.S. (from chart) = 1.1
Column of Water or Length of A.S. (whichever is less) X r i.P*

Volume of Annular Space * _ _.0

Gallons per foot of Casing - G, 2.2
Column of Water __l_-_ _

Volume of Casing - 10 .
Tocal Volume (Volume of A.S. + Volume of Casing) 1C. _ "

Number of Volumes to be Evacuated x *3 - S
Total Volume to be Evacuated W4.2 - 11"

Method of Purging (pump, bailer, etc.): A la aA ms0

1Z.Dl AELUi Start Mid 1En

Time i Q onS i a5 (a L WIs 1%. 1o .4

A, (,.O T'.1, -. -- -

j Total Volume Purged: 12W gallons

Semple Time: Sample Number: S- 7

Szged/Smp/.et: . lt:

5 tgied/ qeviever:Dae

[
SM-29
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D* LI.1SA±IPFOIMK.
03/15/85

WELL SAMPLING DATA FORK

Well N•umber: Date: 101________ Time:_ _

Boring Diameter- _ _" _ Well Casing Diamecer:

Annular Space Length: S '7 Stickup': ,____.-, __

teld: o'. 0

Cut: 0_______

_ _: Top of Casing

CasingLangeb: _Len-gth.

MIV Top of Casing: ,.

Column of Water in Well: / ,

IOLM TO U IMOS

Callous per foot of A.S. (from chart) - _ . _

Column of Water or Length of A.S. (whichever is less) X / "

Volme of Aunular Space u (6,?

4>% Gallons per foot of Casing , _,_______-.

Column of Water ._____

Volume of Casing -'

Total VoLume (Volu of A.S. * Volume of Casing) I , 7

Number of Volumes to be Evacuated 1 3 - --'

Total Volume to be Evacuated * -- ' .

Me thod of Purging u bailer, etc.): e-'/

?TD AUL$= ;# - Start I"?I3 Mid MO"I7 End

Tim" /-7:3,r I~~ z . IL ;- .RS _ .___,_.,7.,_,__ .__

Conductivity ________

Tmperature 2-5. r Z.s G

Total Volume Purged: -7O gallons

Sample Time: ___ ______ Sample Number: Ili -ID

B C VY C I R M N NP

0 P a f S T P z

S igud/SmpLer: 4/14 Dec*: ''

S Lgfled/'Ievtever: 3 e: 0:

M-30



03/15/85

WELL SAMPLING DATA FORI

Well Number:. 
c._ ,Tim.e-

Boring Diameter: _ _____ _ Well Casing Diameter: '

Annular Space Length:________ 
Stickup: ________

Rald: ------

Cut:
VIMg: (7" Top of Casing

GOL= OFVA W 
I N IOU-

casing Length. _________

MV WTop of Casing: ________

Column of Water in Well: 6 /

VOL= To a lo=D

I\ Gallons per foot of A.S. (from chart) 
______

Column of Water or Length of A.S. (vhichever is less) z / /

Volu of &nular Space

Gallons per foot of Casing / / __ _

Column of Water 
_. __,___

volume of Casing 
____

Total Volume (Volume of A.S. * Volume of Casing) " , -

Numbr of Volumes to be Evacuated 
x 3 -'

Total Volume to be Evacuated * . y i.i"

aecho4 of Purgin (P..' bailer, etc.): ,

1=9. ABIL u'Sart x\'~ i End

CodcilY /.. _______

Tpettt j 1 '

Total Volume Purged: S eallont

Sample Time: _______, _____- __ Sample ,umber: ii

z C CT C I R R N

0 P i s T UP Z

SLg6/Sapler: 
Oto-

S LgWed/ NevieV
r:  Dae:

-

M-31I



D-wr85. 1/SAMPTORM. 1

03/15/85

WELL SAMPLING DATA FORK

Well Number: " 2Data: lL/l V.. . Time: 2 .SO

Boring Diameter: %2. Well Casing Diameter: * .

Annular Space Length: _ 7._"_. Stickup. . . 33 .

Reld: 10.00

Cut: J. -Ls-
arv V35'S Top of Casing

CM=~ OF 3121 IN ULm

Casing Length: 2. 3
DrW Top of Casing: -% .3

Column of Water in Well: I 4. 0
Gallons per foot of A.S. (from chart) - ,S 7

Column of Water or Length of A.S. (whichever is less) X I2-0

Volume of Annular Space - 21.0

Gallons per foot of Casing - O.4,Z.

Column of Water +0
Volume of Casing a

Total Vol=m (Volume of A.S. . Volume of Casing) w 31 .
Number of Volumes to be Evacuated x 3 - S
Total Volume to be Evacuated '13 "IS 'S

Met hod of Purging (pump,. bailer, etc.): caoje4 '0 4

rLD AU&LM Start Mid End

Tmeperacure 2'. 5

Total Volume Pursed: I47 gaLlon"

6:

Sampled/ Time er: Sample eDaee:
a c Cy L F-a2

,~ ~ w R, mmmm Tmlmi UP I



D-WI85I /SAMPFOM. 1
03/15/85

WIL SAMPLING DATA FO14

Wel I Number: iCT z....... at a: IJ1,I.(. Time: 41S'
Boring Diameter: I'Well Casing Diameter- L' Y~

Annular Space Length: 1. Stickup. Z, If

bid: 11.00
Cut: ___ _ "_ ___ _,

DW: it .4 , - Top of Casing

~LIOF VATR IN =.

Casing Length: __

VrW Top of Casing:

Column of Water in Well: 12 35 "

VOL= TO a O OYM

Callous per foot of A.S. (from chart) .

Column of Water or Length of A.S. (vhichever is less) X 1Z.. 35, .

Volum of Annular Space = L --A
Gallons -er foot of Casing =

Column of Water x "_______'

Volume of Casing

Total Volume (Volume of k.S. + Volume of Casing) -

number of Volumes to be Evacuated I 3 -

Total Volume to be Evacuated , Z.s" 13 ,"

Method of Purgiug (pump, bailer, etc.): j 5 i " - "

VF.D hE*LMU Start Kid End 1D

Conductivity 
-t/. I3

Total Volume Purged: A ,allo"s

Sample Tinme: ________ Sample Number: - \ -

13Acr-Le

1 C (r 0, F R M NY

P a Is S T UP Z

S~gnd/Sapler .... %- at 4:

SLgned/ evaevr: 
Dare:

M-33



D-WB85.1/SAMPFO M. I
03/15/85

WELL SAMPLING DATA FORK

Well Number: T(a ae: Time: I "

Being Diameter: IZ1, Well Casing Diameter: . 4
Annular Space Length: ..-0 Stickup. 3

WA LIM1

Held: I-
Cut:0.
M7:- .' Top of Casing

CLfl 01 M M- t

Casing Length: 2-3.

MVTop of Casing: -10.2.

Column of Water in Well: 13
VMKm TO WK EM0C 1

Callous per foot of A.S. (from chart) * 1 S1

Clum of Water or Length of A.S. (whichever is less) X _ _ _

Volume of Annular Space , 20.

Gallonsper foot of Casing a _. __
"

Column OairWater 1 '3' -

Volume of Casing " '

Total Volme (Volume of A.S. * Volume of Casing) . 21 r
umber .f Volumes to be vacuaed = 3 'r

Total- Vou to be Ivacuated T u!

Method of Purging (pump . bailer, etc.): d C

1T3. AIUM Start Kid ad
Time 14t 42:r S- O.

Conductivitcy L1 Z. LJ 7 3
Temperatcure 2 C....s ZG. -

17oeaL Volume Pured: 2a, gallons1

Sample Time: _ __ /_ _ Sample Number: AI

3 C a C F 2 H C2N

, F:-34J
Signed/ Sampler: ate: / a •[ i ic•

Signed/ Reviewer, i /-1Dt: I



D-W185 1 SAMPYO M. 1
03/15/85

WELL SAMPLING DATA FOR4

Well Number: Date: /a rim.:' Time:*
Boring Diameter: 7-,, Well Casing Diameter:

Annular Space Leanth: ti' Stickups 2_ (o_'

Held: t'.•

Cut: .• (.

OMw: i.4 ' Top of Casing

COLUM 1 wArn IM L

Casing Length: 2"2 .

MV Top of Casing: I0_

Column of Water in Well: |Zl

UOL* TO O OD

Gallons per foot of A.S. (from chart) " " .57
Columa of Water or Length of A.S. (vbichever is less) I _ _-_ _

Volume of Annular Space " t'

Gallons per fooc of Casing a

Column of Water i iZ,

Volume of Casing -7.9

Total Volume (Volum of A.S. + Volume of Casing) - 2-.€!?

Number of Vo lume to be Evacuated x 3 - /

Total Volume to be Evacuated __________--

Mfethod of Purging (pump, bailer, etc.): 94~ t- A cft17 ff695

FUL.D AL€US Start mid End Z

JConuictivity 134 34A
?ampesrature 24 21 O7

Total Volume ?urged: gallons

Sp T :Sample Number: 7

C Cy CL (9I R .7

& P 1 Is S T UP Z 4-W1

SS ed/SpLer:'- " te: t~Dat:

M,-35



D-WR85 •/SAMPFORM. I
0315/ 85

WELL SAMPLING DATA FORM

Well Number: TOZ-3 Does: /0t T'Q Time: 133 S
Baring Diameter: I '  Well Casinl Diameter: " I=. •
Annular Space Length: (5.57 Stickup: "______"  

__

teld: (u.QO

Cut: _ _ _ _ _

DIV: ___.____"_ Top of Casing

Casing Length: 2Z2,

DrW Top of Casing: 4.'S I

Column of Water in Well: 17
VOL= TO w RmU

Callous per foot of A.S. (from chart) -

Column of Water or Length of A.S. (vhichever is Less) X __ -.___"_,,

Volume of Annular Space = 2.3

Gallons per foot of Casing - ____-___

Column of Water x ____._____

Volume of Casing a = iI.2.( .

Total Volum (Volume of A.S. * Volume of Casing) i

Number of Volumes to be Evacuaeted x
Total Volume to be Evacuated " -

Method of Purging (pump, bailer, ecc.): a4

SFEW. hE*ALMM start Kid

conductivity S-I______

Total Volume Purged: 4 . gallons

Semple Time: _ _,. Sample Number:

s C Cr Kolao

(9 P I v M S T UP Z

Nam ONL

S Lned/SpqLer: Data:

S gued/ Reviever: Date:

M-36



D-WV85 L/SA4PFO , RH.
03/15/85

WEL l SAMPLING DATA FOOM

WellI Number: EIZL./1 .. Data: Time: c4C
Boring Diameter: ( WeLl Casing Diameter: "T..
Annular Space Length: 17 StickuN Z 3
WA21 LX=U

teld: -S.0 '

cut: 0'._ _ _

am: - ',. ' Top of Casing

OFU 01 I~Z IN 11M

Casing Length: 2 .0
DrU Top of Casing: .____._ _ _ _

Column of Water in Well: I 7 '4
VOL= TO U IOYK!

Gallous per foot of A.S. (from chart) - l' 7
Column of Water or Length of A.S. (whichever is less) X 17'

Volume of Annular Space 2(a.1

Gallons per foot of Casing = _'_-___

Column of Water x 17-

Volume of Casing - '-_"

Total VoLume (Volume of A.S. * Volume of Casing) - 3 .-

Number of Volumes to be Evacuated -

Total Volume to be Evacuated * Ilo.(.-"/.i

Method of ?urging (pump, bailer, etc.):..

IIU. ANUIU Start Mid

Time

Pu . o,4-t -. 'I .. I" ,

Teperature ZS-1-3 2(4.
Total Volume Purged: JI gallons

Sample Time: __ ______ Semple Mumber: _______

v&' C a. CL F

0 a 1W a T UP z

S Lgned/Smpler: 0ate:

S Lgned/ Reviever: O I:Dat

f Ut-37



D-WI85 .I/SAMPFORM.1
03/15/85

WELL SAMPLING DATA FoR

Well Number: Th-2-- Dt.: Jo191A Time: 152-0
Boring Diameter: Ii! Well Casing Diameter: 4 "

Annular Space Length: \".,' Stickup.: _ -. __ __

g&ms Uim.

Hld: 10.0
Cut: 1.-3
D.w: . T Top of Casing

=Lm 01 w=2 I WL

Casing Length: 7Z. 2.
MV Top of Casio&: -% ' "1

Column of Water in Well: .3
OWL TO as IMO3'

Gallous per foot of A.S. (from chart) , / .
Column of Water or Length of A.S. (ichever is less) . .

Volume of Annular Space - , 1-.

Gallons per foot of Casing - ____________

Column of Water X _ __, _

Volume of Casio -

Total Volume (Volums of A.S. + Volume of Casing) * 0.0

Number of VoLumes to be Evacuated x '3'- -

Total VoLume to be Evacuated q -

Method of Purging (pump, bailer, etc.):

IEL= AIML'5 Start Kid End

Time 2 1&2C f TJ

Conductivity VR -~a
T m p e r su r e '3d C

Total Volume purged: he gallons L

Sample Time: Sample 4umber:

il I ll I R S T UP I i,

S Lgned/SampLer: diAe U de:

S Lgned/ Revzevar: Al T at4:

H- 38



D-W185. L/ SAMPFOM. 1
03/15/85

WELL SAMPLING DATA FORK

Wel l Number: T.I/t a: " L Time: C I

Boring Diameter: i2." Well Casing Diameter: r ".bO

Annular Space Length: ... .. ScickuV: 2. 2'

WAMr Timm

Held: - ".00a

Cut: ,..IS

1rW: - & .-, Top of Casing

cff 3 or AP i WIT U J.
Casing Length: _0.______,

DTWTop of Casing: "_ _- _ _

Column of Water in Wall: _" 5_ "

;L~T TO U OERv

Gallons per foot of A.S. (from chart) _ I. S -7

Column of Water or Length of A.S. (whichever is less) X __ .C__S_

Volume of Annular Space 21 -__, (

Gallons per foot of Casing 0 -__ _2_"

Column of Water X /___.___

Volume of Casing 
9 ."'

Total Volume (Volume of A.S. * Volume of Casing) 1 -3. -

Number of Volumes to be Evacuated 3 5"

Total Volume to be Evacuated ICC.? .j P1I

M4ethod of Purging (pump, bailer, etc.): CO~r- Ao~~e1 -,-

71MD AN&LMl Start Mid End z Vier

Time -iugpg5' 0

Conductivity ira!to;
Tmperature ______ 71..L......

Total Volume Purged: %.7 e gallons

Sample Time: Sample Number: 13

. .C Y CL un R M i0 I -3 I

-n

S Lgned/Sampler: Oate

Signed/ Reviteer: 0e::

M-39
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APPENDIX N

SAMPLE COLLECTION DATA

9 SURFACE WATER SAMPLING DATA LOGS
o SEDIMENT SAMPLING DATA LOGS
o SOIL SAMPLING DATA LOGS

j

I

I

I



SURFACE WATER SAMPLING DATA LOGS
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SURFACE WATER SAMPLING

I SAMPLE LOCATION:

I

I DATE TIME '

SAMPLE DEPTH " -'- . WATER DEPTH

SAMPLE NUMBER ....

I FIELD PARAMETERS N
p=H ", CONDUCTIVITY

! 0.0. -

TEMPERATURE: AIR WATER

FRACTIONS COLLECTED

- -- -- -- - - - - - - -

"3%

WEATHER CONDITIONS (PRIOR 3 DAYS) L - .----

GENERAL OBSERVATIONS ,. 5- J,.,., & ,. # 'I-- , ,

--------------
7

I ---- --- .__-- _ --S -

I SIGNED ------ REVIEWED

IDATE DT

" I 1N-3

i i i i III I III I I II I IIATE!



SURFACE WATER SAMPLING'

SAMPLE LOCATION:

-------------------------------

DATE _ _2041 TIME

SAMPLE DEPTH WATER DEPTH

SAMPLE NUMBER ......

FIELD PARAMETERS:

0H. . L.. ..__ CONDUCTIVITY _

0. 0.

TEMPERATURE: AIR _ . WATER -- , 2

FRACT IONS COLLECTED

OIL ,t.&4 6 -

VO'A N3

WEATHER CONDITIONS (PRIOR 3 DAYS)

------ ----- -----------------------------

GENERAL OBSERVATIONS

N-N.
SIGNED , ------------ REV IEWED

DATE -7 DATE _

N-4



SURFACE WATER SAMPLING

SAMPLE LOCATION:

a 1'

-•- --

DATE j~''h~TIME
SAMPLE DEPTH- WATER DEPTH

SAMPLE NUMBER -

FIELD PARAMETERS:

PH -- f---CONDUCTIVITY

D.O. -- ?-

TEMPERATURE: AIR WATER

FRACTIONS COLLECTED

,v,"V6.. .. -- -- - -- -

Vd/A x 3

WEATHER CONDITIONS (PRIOR 3 DAYS)

---------------------------------------------

G GENERAL OBSERVATIONS

-----------------------------------------------------

--------------------------------------

SIGNED REVIEWED

DATE DATE /6 i.

[ N-5
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SEDIMENT SAMPLING DATA LOGS
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SOIL SAMPLING DATA LOGS

N
1!

i

I
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(I" - I I I I- ____II i -

Sorin& No. - T 1- | Location Coordinates N S -
Holt Size r.. - So E

Screen Length Matti____._-_..... Filter Materials -

i Diameter - Grout Type -

Casing Length - Mat'l _ Development -

Diameter - Static Water Level -

fDate Sta rsjt Yinis 19.... Top of Well Elevation -

Contractor _ rle i'ATjcA.vj.Drill Type -Spi+j Spsot4_a

Depth Sketch of Standard Pene
(feet) Sample Lithology, Color C .-. Blow Cou

O.-Z.O * IS s A. ,-,- P-- -. , 40 -z -Al . a1 -.

N4 pl,%.i ', - ," 1 , , • -lI

2.- -3 SA -1A ,& ,I - It o .~ ",0 -

k, .; 6t,4

IFtz

2 .- SPaa 5^.& Tom I - to -ccw lot

CO ". , 4.rV ,,o r14, , b

"m )-.o_ , A -.1t ., I -2- 2 -

clot.,, -1

( - j0- II 4 IId. -I I

"*a.i PL4S14LI.Lj

J Ofl., I$oL-'. Mo.#rw

oLA

~ (r4W OF : Fnm'ronmentAl Science and Enitineerins. I



Borng No,______ SamZ 'of~

Ad egupa %4;7 upW L .of

C~I

A51 - ' w c c. /*.s- '-f
/SiS- A4(~ I 47+49vWi arlymca , 7.04,~

N-I16



Boring No.___________________ Location Coordinates.N

Hole Size T. b~ . slot EIScreen Length -Mat'l -Filter Materials

Diameter -Grout Type-ICasing Length Mat'l. Development___________

Diameter -Static Water Level__________

Date Start10144.~ Finish 11. Top of Well Elevation -

Contractor_ E3-j Driller2~. T~o.4&....Drill Type VLiF&VI

-Depth Sketch of Standard Pene
(feet) Sample Lithology, Color Blow Cou

MCA&.4 oM1 c 'e,4AOdc

4v wq+4,moa, o;l 1c

70-S ?) Ao 4 0- - ,2-
I '.01As- M" &".A PW~M~I 3( 30

qiitf!rF. f-,%fromnmenral Science and Enineerins. In

| I I I I I I I I I I I i i i , i N .1.



BoeingNot. So -F1 T - I SHE fOr

i~~~~~~l Ill li I v, l

0,I- CA , I -

VA~er 2.0T4

14 -lP+.F4

-0ioS ,,, -1 -,.o -F4 - .

o~~~~ Io Ato,um,,,, JvC,,,, Pd. ,., .--

~DAfTC

SOURCEi Envronmencal Science and Engineering. Inc.,
-981
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Boring No. '0 TIt-I Location Coordinates.N .

Hole size 7" .b. Slot - E_____

Screen"Length - Mat'. - Filter Materials

Diameter --- Grout Type______

Casing Length - Mat' . Development -

Diameter Static Water Level -

Date Start. Finish AIIJIL6 Top of Well Elevation_ ___

Contractor-E Driller PAyI.. 'T"4MA *Drill Type..5rpnoJ

Depth Sketch of Standard Pene
(feet) Sample Lithology, Color C .- Blow Coui

0,04. shA A 40 -A.E 42 L

- .,,

• N. "~ c t, . Ir,-lAjd 3

Z4S. -M 6 , - .4-,.t .o

IO.K- 1491 ,.,,,,. , 1 V oe*i m%

M'$'f- M 6- 5R*, ,,- it.4V. 1 1
27- -- U

S^~ , c... -,a% .
TO ,, 10 L / -- 1- 4'

2 Lll l I I U .30
SP S 144A EI t -OAI.

J ID
____ f_ A~,v* __ _ _

'CP S T4N C Vr camIN.- N-19-



ALg.- o () I - uz ~ o _

iI C6W OLAk 20

2.0 rr-sfra~cg -o3 RZ 4-,L
09tS AAjwer 4, Zo +p'"

10930 FAvtwoe -4-o 9-0- f'4
or.L 193S- AcJvm4 ef 4o /O-s- P. 'o - ,h ,a aI &~

SouRCE: Environmencal Scec n nie7ig n.
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APPENDIX 0

MONITOR WELL DEVELOPMENT LOGS

i
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03/15/85

WELL ftbIIU DATA FOI

Well Number: DI2ata% Time: Q 0
Boring Diameter: I?. Well Casing Diameter: '4" I>,.

Annular Space Length: |. * Stickup: Z. 2

VAThI LEMn

gold: - -. Od

Cut: 0. Cis

DTW: ,-. -- Top of Casing

cOi . or VA72m IN unLL

Casing Length: 21.10

MVW Top of Casing: (0s

Column of Water in Well: 5 5 .S-

VOL= TO iU ORIOD

Gallons per foot of A.S. (from chart) - I.S'1
Column of Water or Length of A.S. (wtichever is lese) X IS.(o

Volume of Annular Space 1 9"4,v1

Gallons per foot of Casing - .__(____

Column of Water 1 "

Volume of Casing - |O__'_-

Total Volume (Volume of A.S. * Volume of Casing) - 3.1
Number of Volumes to be Evacuated K _ "

Total Volume to be Evacuated - PA

Method of Purging (pump, bailer, etc.): _________,____-_,_.-_,__,_,

rMO LhA-IM Start Mid End

Time ci 4~ z ~~.y s-r,5 o"s Z
pH (. (0.Q
Conductivity ___(0___2- -3'f

Temperature 2-C. 7.9
Total Volume Purged: I1' gallons

6"_ _ SeVm y Sme - umb: _ _

5 C CF 0. F N N E

0 P 9 UWP S T UP Z

SSialled/llevmr: [/ /DeCe:_____

0-1



03/15/85

WLL *- DATA TONI

Wall Number: LA aem I %.ISL... Time: 0 4 S)
Boring Diameter: _ - _ _ Well Casing Diameter: LV ",.

Annular Space Length: | (. (. Stickup: 3.

want xzvu.
sold: - --00

Cut: ' S
UrI: - Top of Casing

CMML OF IRA I =Z'

Casing Length: 2.., tO

MVw Top of Casing: , . g *
Column of Water in Well: I(.. # -

2Lm To HNO w
Gallons per foot o-rA.S7(fro. chart) - 1.57

Column of Water or Length of A.S. (vhichaver is less) X /( i-

Volume of Annular Space -

GalLons per foot of Casing - O,_'Tz?

Column of Water x I ,.I

Volume of Casing - 10.-*q

Total Volume (Volume of A.S. + Volume of Casing) M - !- 0

Number of Volumes to be Evacuated X

Total Volume to be Evacuated - m'O A
Mlethod of Purging (pump, bailer, etc.): ______________

FIELD ANALYSES Start Mid End

Time s(S3 r- '7 ,A. 0 2CC

PH S_3s._____'-

Conductivity Z,,.- (, ZZ__-__

Temperature -1.2 .. -. 21.1 , -

Total Volume Purged: "00 gallons

FRACTION

B C CC. V H M N NF

0 P R 31 8 S T UP Z

mom -I _ _8% 0 Ar C0, t r

Sisned/ Sempe: o- Dace:

Signed/Roviever: Date: _ __

0-2



03/15/85

WELL ON& DATA lIOU

jWell Number: T3 - hte: toII. Time:

Boeing Diameter: I_ -Y well Casing Diameter: "

Annular Space Length: , Stickup: 2.'

gold: -

Cut: R__ __ _ _

MV: - S-. Top of Casing
OMA OF sm IN M8L

Casing Length: 2..S
,rW Top of Casing: - S. I

Column of Water in Well: 1S.g
VOLMS To n lmo=

Callous per foot of A.S. (from chart) ,

Column of Water or Length of A.S. (whichever is less) I

Volume of Annular Space a

Gallons per foot of Casing 0.

Column of Water X I '

Volume of Casing / 1

Total Volume (Volume of A.S. + Volume of Casing) " 3-w

Number of Volumes to be Evacuated X _ -

Total Volume to be Evacuated " J2.L bX.
Method of Purging (pump, bailer, etc.): t4_bo J %ioi QJM',YC.

FI LD AJ&AL7SS Start Mid End

Time a_9___4__I___ 0CXIk c- 0CT

PH Gd. (_____0___

Conductivity 3'1 31 %9 3_

Temperature 2__S__.5 _ 2-.~ 2( .L

Total Volume Purged: , gallons

nIACTIN

B C CL F H M N NF

0 P 9 3P PS S T UP Z

YomTES PP (0% A- A ~ ~A o I'4I~fA -~

"FQpc AIU4i. 1 c

S igned/0001inp : [-![/ Date: IOIa. -

S igned/Reviewer: Date:

[ 0-3



03/15/85

WELL 9MMl. DATA FORK

Well Number: 7 - (0 Date: IO/ I'. Time: 0 0 ,9W

Boring Diameter: _ _ _ _ _ Well Casing Diameter: 4
Annular Space Length: ____. _____ Stickup: Z-O

V=2E LIME

Held: -1•

Cut: I '

Dv: _ ,' Top of Casing
OMM oar VM I 3Inaz

Casing Length: 2a. 9

DTW Top of Casing: -V_ .9

Column of Water in Welt: .O'

VULgE TO N 0M1DM

Gallons per foot of A.S. (from chart) -

Column of Water or Length of A.S. (whichever is less) 1 IS-.O

Volume of Annular Space , 23A.
Gallons per foot of Casing - O SZS

Column of Water I 5-0

Volume of Casing - a

Total Volume (Volume of A.S. + Volume of Casing) 33.4
Number of Volumes to be Evacuated K _ _

Total Volume to be Evacuated = I(a- a

Method of Purging (pump, bailer, etc.): Co - ?%NAJ. A
FID AIALIS Start Mid End

Time o(\3A C IT
pH Go3 -7__ __ __ __ _ __

Conductivity 2____(A __ A. 3IV-3

Temperature 2TJ 2 .I' ~
Total Volume Purged: Z+3 O gaLlons

5 C CF CL F r M N NF

0 P R RP 16 S T UP Z

S igne/~pi~:Date: /

Signied/ Reviewer: Date.:,,__

0-4

I Ll llli



I
03/15/85

W - DATA FORK

Well Number: T3-1 ate: 1 1443o Tim: IOZ0

Boring Diameter: _ - Well Casing Diameter: ". ,

Annular Space Length: _ ._ _ _ Stickup: _ _ __ __

leld: - OC.

Cut: ____ ___ ___

DYW: -Top of Casing

WODLO OF U&U [U IJ.

Casing Length: 22. 48
ITW Top of Casing: -

Column of Water in Well: IS. t"]

VIOLM TO U m31"W

Gallons per foot of A.S. (from chart) "

Column of Water or Length of A.S. (whichever is less) I J -.

Volume of Annular Space - 24, -

Gallons per foot of Casing - _________

Column of Water x IS.4

Volume of Casing - 10.1

Total Volume (Volume of A.S. + Volume of Casing) -

Number of Volumes to be Evacuated x

Total Volume to be Evacuated -

Method of Purging (pump, bailer, etc.): t -4 ~C

FIULD ANALYTS Start Mid End

Ti.me L4 0 k2 ~ Cc,~ I

pH S___.__-__

Conduct ivit y q210
Temperature (__ . _ _ 2 . ___-- __, __

Total Volume Purged: II'" gallons

rl CTrIONS

B C CF C. F a H N NF

0 P R IP RS S T UP Z

S igntd/Sinsnpe IlV"-'--'Date:/.-to---.- !5st

S igned/ Reviewer: Dte:

I 0-5



03/15/85

WILL & UG DATA FOiK

Well. Number: T(. Date: 10 1 11JIG... Time: (L)

Boring Diameter: 1__ i  Well Casing Diameter: -4 T ,

Annular Space Length: Ii Stickup: . (a

91*3 LEVEL

Weld: -_____ __

Cut: 0.,.

DIW: - ". ' Top of Casing

Casing Length: 20. o
MW Top of Casing: - S. '

Column of Water in Well: A S. " .

YOLIZ TO Is IOYED
Gallons per foot of A.S. (from chart) - 12"1

Column of Water or Length of A.S. (whichever is less) X

Volume of Annular Space .

Gallons per foot of Casing - _,(___2-'_

Column of Water I IS"- Z

Volume of Casing - ...

Total Volume (Volume of A.S. + Volume of Casing) - 13.
Number of Volumes to be Evacuated X 15"

Total Volume to be Evacuated (,I

Method of Purging (pump, bailer, etc.): C0  A
FIELD ARALYIS Start Mid End

Time %_ _ _ _ Z__-_;___ _____.81__

pH SJI 5"__ __. 0_ _ _ _

Conductivity I 't) _Y3______ _____(.0 __

Temperature n . 0 2-..,0 -1
Total Volume Purged: ZC- "l"  gallons

FUCTIOIS

B C CF CL F H M N NF

0 P RS S T U, z

SignedfSinm: Date:__AI

Signed Reviewer: 2_ Data:

0-6



03115/85

WELL M DATA MR0

Well Number: ______ Date: 1011( Tim: 1.
Boring Diameter: 2."Wall Coiling Diameter: T 1)
Annular Space Length: .oA Stickup: _ ._ __'

mintR LIMU

Hold: -t.

Cut: 3,2-
Mw: - (0.1s Top of Casing

COLWI OF V&Tt3 IUnaJ.
Casing Length: 2Z4

MV Top of Casing: -

Column of Water in Well: (S. (a
voMI TO U I09a

Gallous per foot of A.S. (from chart) ,

Column of Water or Length of A.S. (whichever is less) .

Volume of Annular Space ,

Gallons per foot of Casing 0 (), _o ?-T

Column of Water X I__ -,___

Volume of Casing - ?OAI
Total Volume (volume of A.S. + Volume of Casing) ,

Number of Volumes to be Evacuated K _ --

Total Volume co be Evacuated =

j Method of Purging (pump, bailer, etc.): Cor iNN s,< ! I
FIELD AXAL!SES Start Mid End

Time 2-5 ~ __ __ __ __2_c__Cr__1_

Conductivity k_______ ______3-____

Tevmperature 2-I..4 zq-

Total Volume Purged: 3cC gallons

FIACrIONS

a C CF CL r H M N4

0 P R P s S T UP

SLned/ : , Date: ,/0 1r

j Signed/Reviewer: ,,,• Date:

0-7



03/l5/d5

WELL S DATA FO I

W.Il Number: T_________ Date: Time: _____

Boring Diameter: 12-_ Well Casing Diameter: " b",t,
Annular Space Length: 15. S Stickup: 3, .'

WATER LEVEL

Held: - 5.0
Cut: 0.__ 5_

DTW: -4-T
-  Top of Casing

C==m OF WATER IN SELL

Casing Length: 2(). 0
ITW Top of Casing: - S

Column of Water in Well: I S. ST

VOLME TO BE 1OWMD

Gallons per foot of A.S. (from chart) -

Column of Water or Length of A.S. (whichever is less) X ___._"

Volume of Annular Space - 24.

Gallons per foot of Casing - .

Column of Water X l ".

Volume of Casing - I0.1

Total Volume (Volume of A.S. + Volume of Casing) ___,__

Number of Volumes to be Evacuated I _ -

Total Volume to be Evacuated 0 \ a A

Method of Purging (pump, bailer, etc.): N ,- ,C.

FIELD ANALYSES Start Mid End

Time k s-l ___3A _D

Conductivity 3C%. __ -A_o 3 Z

Tremperature 2-____ Z.. 2S
Total Volume Purged: 11 3 gallons

FRACTIONS

B C CF (L F H M N NF

0 P 1 P RS S T UP Z

SLgned/Sm,-er: Dte: /____/

Signed/RevLewer: Date:

0-8



03/15/85

WELL fd DATA 7031

Wall! Number: ate: 101 l~. Time: O 'AO
Boring Diameter: IWell Casing Diameter: L '.,b.
Annular Space Length: %1.0' Stickup: 3.1'

MATED LEVE
gold: - .O0

Cut: ,______ _

-W: Top of Casiag

WLM OF WATER I IL

Casing Length: .'

rrw Top of Casing: - (.6s

Column of Water in Well: I., 75S

VOL= TO ] NIONED

Gallons per foot of A.S. (from chart) - t.S

Column of Water or Length of A.S. (whichever is less) X 1 4. l "

Volume of Annular Space "

Gallons per foot of Casing - _ . ___._

Column of Water x _ _, _

Volume of Casing a 10-6,-

Total Volume (Volume of A.S. + Volume of Casing) "

Number of Volumes to be Evacuated x

Total Volume to be Evacuated " 1'r2- o \

Method of Purging (pump, bailer, etc.): - ,,'_-e \
FM.D ANALTM Start Mid End

Time ________ S* CIO~ QeQHSS7 ,

pH (.-0 -

ConductiVity 15- 2 j
Temperature 2Z- ' 2(o. " 21. '

Total Volume Purged: "\- &allons

VUCTION

a C CF CL. F H M N NF

0 P R RP RS S T UP z

Signed/loviewvr: Date: I___

0-9



03/15/85

VILL ft-- DATA FOW

Veil Number: cI- Dte: Time:

Baring Diameter: wa. Wll Casing Diameter: "4

Annular Space Length: . S' Stickup: _, _ _'

Hold: -

Cut* 0.1
ON: , .3, Top of Casing

COLM OF UATZ2IN I=~.

Casing Length: '.Z. 3

fTW Top of Casing: - .3
Column of Water in Well: 4• 0

YOLU TO zo omYED

Gallons per foot of A.S. (from chart) .

Column of Water or Length of A.S. (whichever is less) Z I, (.0

Volume of Annular Space 2 .. .

Gallons per foot of Casing -

Column of Water X

Volume of Casing - 9.1

Total Volume (Volume of A.S. + Volume of Casing) ,

Number of Volumes to be Evacuated X

Total Volume to be Evacuated

Method of Purging (pump, bailer, etc.): (-O tt4 ..cr-4, AQ4~C

FIED ANALYSE Start Mid ind

Time

Conductivity O J.... j
Temperature ___ _1 _-____ar

Total Volume Purged: 2-( gallons

FRACTION

0 P 3 NP RS S T UP Z

M "W . W. cT,,,.

S ine(no Dte: //

Signed/Ueviever: Dare: /&.__ote:

0-10



WKLL Sr DATA YON

Date: _0_1?-_16 Time: ____

Wellt *(w6nr: itt- __1_____9 
-(

tarin DiameCer: Well Casing DiameCer: I - -

kAuUlaT Space Length: 
-Scickup

V M 2 LI MK .

11: - 1A

Srw' I" \ .Top of Casing

¢O~ 011123313l WU.

Casins Length: _

DTW Top of CaOing: " ''

Colim of Water in yell: _Vol,":_ _

,MS To a now=

allous per foot of A.S. (froM chA t(vt) is less)
Coluso Of WtOr or Lagth Of &.S. (whichever is less) _

VoLume of Anular Space .

Gallons per foot of Casing

Col,,n of Water .

Volume of Caiing

Total Volume (Volume of A.S. x Volume of Casir$) - 2- . (a

Number of Volumes to be vacused t

Total Volume to be Evacuated

M4thod of Purgiig (pump, bailer, etc.):

FIELD AULISIS Start Mid End

Time 
-.3 L 1 .- ~Z3

Conduct 1v~ 

-

Temperature 

(_

Total Volume Pursed
:  g gallons

'Samaws 
__x

Fl CIO

0 P C L FS S T UP Z

S L~ d ve 0law A-

Sxged/LL~ ..... Date: 1L2.'4

S igoed/ ReLvi*erate

0-11



03/15J85

WKL 9 M DATA FO3

Vo. umber: T -I at: 1011o1.i Time: lO.0
Boring Diameter: 2 Well Casing Diameter: ' " I),
Anular Space Length: 13 • 0, Stickup: 1.,o _'

INA232 LEVE

Reld: - I .

Cut: l, '

0rW: - 9,, S7 Top of Casing

COLIW OF 3123 I3 UM

Casing Length: -30

ODW Top of Casing: - ,qs'

Column of Water in Well: -0

VOLMO To n Blow
Gallona per foot of A.S. (from chart) - _ "51

Column of Water or Length of A.S. (vhichever is less) X VS .O-

Volume of Annular Space - Z - -

Gallons per foot of Casing o O.s V8_-

Column of Water x 'S"-

Volume of Casing - . , .

Total Volume (Volume of A.S. + Volume of Casing) - 29. 0

Number of Volumes to be Evacuated x _ _-

Total Volume to be Evacuated %00

Method of Purging (pump, bailer, etc.): bVu .j . 4 N3IK iC.

FIELD ANALISU Start Mid nd

Time Sj~ Z. 0 ltc<
pH (., (0 t.

Conductivity SS3 ________ __________

Temperature 2-(. 2- _.-_____" _

Total Volume Purged: J- gallons

FRACTIOWS

5 C F C F 11 M N N4

0 P R RP RS S T UP z

'S WMN C 43O~a O

S igned/Soeinor: st:
Signed/Roeviever" Dat.ee:

0-12



03/]15/85

W9LL S iSA DATA FO3

Well1 Number: TI-- Dta: 1011012o Time: t tA s-
Boring Diameter: 12- Well Casing Diameter: %4 " ,.

j Annular Space Length: . Stickup: . (,

tUms LEVEL

led: -I -10.
Cut: _______________

UNr: - tO.Z. Top of Casing

l CL O 2I1M I3 1.LL

Casing Length: 2 z .
rW Top of Casing: - 110.2..

Column of Water in Well: 1 2.. '

VOLMI TO BII Imm

Gallons per foot of A.S. (from chart) - _____)e ___

Column of Water or Lengch of A.S. (whichever is less) x ti.
Volume of Annular Space

Gallons per foot of Casing, -

Column of Water X |_____.1Volume of Casing U

Total Volume (Volume of A.S. + Volume of Casing) - 12 I
j Number of Volumes to be Evacuated S-

Total Volume to be Evacuated I C ,

3 ~~Method of Purging (punp, bailer, etc.): bcc10JJ\ Ijt- ,

FZELD ANALYE Start Kid End

Time I'A3Q ?1j i 4IPH (aA.
Conductivity 334.. 13 2 3
Temperature 2V~(. _______ _______

Total Volume Purged: 00j gallons
ie p e e im 9 moo "n -m , ~ r:

B C CF CL F H M N

0 P R RP -- S- T UP Z

S.. i nd 1fw .o eo: /)

Signed/Reviewer: Date:

- I0-13



03/15/85

W9LL I Gm DATA FOMl

Veil Number: 11 - ate: 101101( Time:

Boring Diameter: , Vo -Well Casing Diameter:

Annular Space Length: t. tickup: 7. t

Hold: - O

Cut: O~4
V: - q.(01 Top of Casio$

Casing Length: 22, .
Ur VTop of Casing: ,A-__. V_ _. _.

Column of Water in Well: " q"

VL= TO w insoYE

Gallons per foot of A.S. (from chart) - 1,S1
Column of Water or Length of A.S. (vhichever is less) X .

Volume of Annular Space o 7-.-
Gallons per foot of Casing -

Column of Water X ___.7__

Volume of Casing " 1'.

Total Volume (Volume of A.S. + Volume of Casing) - 3s.4R

Number of Volumes to be Evacuated I ST
Total Volume to be Evacuated - |-: QF

MetIhod of Purging (pump, bailer, etc.):

FlD ANALYIMS Start End

Time 333 0'"1? , 2 (IQ

Conductivity jt. St -

Temperature 2. . 2,,- " z(. 1
Total Volume Purged: 1190 gallons

FITACTIONS

B C cF a. F '1 N NF

0 P R RP Is s T UP z

wMK vt),-e& C i,, 6h 0~AWa O

S i ged/ Rev iewer: a:..._..Dae*

0-14



03/15J85

WLLmONOWU DATA 1031

Well Number: DL ate:,_ "ime: 12.
or iCasin Diameter '4"*-'

-imtr " Wel Stickup: _________

Annular Space Leugtht _.___.0_ sti'kp

VAUD L9ML

.ld: - 1.Q
It: 0.

P1V: - (I I . Top of Casinl

-UL Or lUM m UL

Mry Top of Casing: - ,.

Column of wert in Veil: _4,_ %!o  ,

V O L US T o I t W M W.M

Gallous per foot of A.S. (from chart) -

Column of Water or Length of &.S- (whichever is less) 
k ______._

Volume of Antu lr Space -0.

Gallons pr foot of Casing - 1.,,

Column of Wat er- ,

V o l um e o f C a s i ng o A $.ou o C a n

Total VoluMe (Volume of A.5. * Volume of Cas.ng) -

Number of Volumes to be Evecuatd _

Total Volume to be Evacuated o

,4ethod of Purgi n (pump, bailey etc.) C_ i .:1J PA Q ,A J_ 
d End--

FILD A1IALTMS Start 
mid

Time ALIX-

C o n d u c t 
.vi 

c y 
.. .. .. .s -,,

Temper.ture.S, __ _.___-

Total Volume Pursed: __ galons

rtUCTIL WF

C a. CL V(

o 
t

S gKned/ dt ~z 
z ___0"

SLiged/ Revever
:  

oa ,. ts: --___

I !.} O--5



03/15/85

WELL 2UG DATA 7031N

Val Nber: Da2hte: -toI Ti e: It .S

Soring Diameter: -  well Caging Diameter:

Annular Space Length: ,. 0' Stickup: ._2._ ___. ,
im_5 LXTZL

Bald: - 9.0

Cut:.
DrW: - Top of Casing

C==U of UAht IN U I

Casing Length: 22- s
MV Top of Casing: - , '4

Colunn of Water in Well: |.A.

V.LO TO U mWD

Gallons per foot of A.S. (from chart) .- I S-
Column of Water or Length of A.S. (vbichever is less) X _ ____

Volume of Annular Space - Z..1
Gallons per foot of Casing (o-S7o2-7
Column of Water x
Volume of Casing - Z

Total Volume (Volume of A.S. + Volume of Casing) - 3 3
Number of Volumes to be Evacuated x S_ _

Total Volume to be Evacuated . 5 -7 04

Method of Purging (pump, bailer, etc.): "4 j;;S \ 4C
FIELD ANALSIEI Start Mid End

Time __2_%___ G--_3C)_Z __

Conductivity k 11 1%0C
Temperature Z(. 0_7___18 _ 29.3

Total Volume Purged: i'1! gallons

. - *Nom: S "b :

a C CF C, F H M N

0 P R RP RS S T UP z

T35 L Q% . V CAo.i~ eA o ~ ~ r ~ ~ .~~N

S igned/Sempikw: _ Date: 1104" CO

Signed/Reviever: Date:

0-16



i
03/15185

Wl, 3i0 DWTA rol(

Vall Number: Tk -s ate: .1U $S Tim: (3
Baring Diameter: 2 Well Caing Diameter: %i' T.b.

Annular Space Length: 11,0' Stickup: 2.20

ield: --_____ _

Cut:O.
- S 48 Top of Casing

cmLm Ow WATER 13 U

Casing Length: 22,0

Dfl Top of Casing: 
-

Column of Water in Well: IL.

VOL= TO in mOV D

Gallouns per foot of A.S. (from chart) - I, '-

Column of Water or Length of A.S. (vhichever is less) X (e.,Z.

Volume of Annular Space 2 _ S7_ q

Gallons per foot of Casing 0 {_,(,__" _

Column of Water x •

Volume of Casing 0

Total Volume (Volume of A.S. + Volume of Casing) - 3(,0

Number of Volumes to be Evacuated x -

Total Volume to be Evacuated = '- )

Method of Purging (pump, bailer, etc.): , e.-4 .N4

nI/LD RALUIMS Start Mid End

Total Volume Purged: VV<A gallons

FlACTIONS

B C CF CL F H M N NF

0 P R RP PS S T UP Z

i ( SiLgtned/(.vivor: /Deco:

iiI III-17
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D-USAF.2/APPR-FTNOTES. 1
07/10/87

Footnotes to Analytical Results

1Primary columnn indicates 3.8 Pg/L of total 1,2-Dichloroethene, however,
the secondary column shows the peak to probably be Cis 1,2-Dichloroethene
which is a non-target compound.

2Primary column indicates 12 Pg/L of total 1,2-Dichloroethene, however,
the secondary column shows the major portion of the peak to probably be
Cis 1,2-Dichloroethene while confirming a level of 0.17 pg/L of Trans
I ,2-Dichloroethene.

3 Vinyl Chloride co-elutes with Dichlorodifluoromethene on the primary
column. The second column indicates the major peak to be probably
Dichlorodifluoromethene and a second peak to be either Vinyl Chloride or
Chloromethane or both, making confirmation of either impossible. There
is a response on the PID on the primary column indicating a probable
presence of Vinyl Chloride, but as stated above, the hit cannot be

confirmed.
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Code Technique

I miscellaneous inorganic techniques

GFAA graphite furnace atomic absorption

GMS gas chromatography/mass spectrometry

HA gas chromatography with a halide-specific detector

PI gas chromatography with a photoionization detector

0 miscellaneous field techniques

F1 gas chromatography with a flanm ionization detector

ICAP inductively coupled argon plasma atomic emission

spectrometry

CVAA cold vapor atomic absorption

EC gas chromatography with an electron capture

detector

MP metals and pesticides extraction procedure for

toxicity characterization
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GLOSSARY OF TERMINOLOGY, ABBREVIATIONS, AND ACRONYMS

AAFES Army and Air Force Exchange Service
AFB Air Force Base
ACMI Aircraft Control Maneuvering Instrumentation
AFESC Air Force Engineering and Service Center

AFFFS aqueous film-forming foams
aquifer A hydrologic unit that is permeable enough to conduct

ground water and to yield economically significant

quantities of water.
aquitard A confining bed that retards but does not prevent the

flow of water to or from an adjacent aquifer.
artesian Ground water confined under hydrostatic pressure.

ASTM American Society for Testing and Materials

AVGAS aviation gasoline

BES Bioenvironmental Services

BOD biochemical oxygen demand

0 C degrees Celsius
CA contamination assessment

calcareous containing calcium carbonate, often implying 50 percent

calcium carbonate as a constituent
CERCLA Comprehensive Environmental Response, Compensation,

and Liability Act

cm/sec centimeter(s) per second

CME Central Mine Equipment
CO carbon monoxide

CO 2  carbon dioxide
c,nfined aquifer An aquifer bounded above and below by impermeable beds

or beds of distinctly lower permeability than that of
the aquifer.

confining bed

or unit A body of impermeable or distinctly less permeable

material stratigraphically adjacent to one or more
aquifers.

contaminate
plume Three dimensional space (areal and vertical) having

defined boundaries in which contamination is found.

contamination The addition of any substance or property to water,
soil, or air that does not occur naturally or exceeds

the naturally occurring concentrations present in the

water, soil, or air.

DDT dichlorodiphenyl trichloroethane
DEQPPM Defense Environmental Quality Program Policy Memorandum

DFSP Defense Fuels Supply Point

discharge area An area in which subsurface water discharges to the lanl
surface, surface water, or to the atmosphere.

DOC dissolved organic carbon

DOD Department of Defense
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GLOSSARY OF TERMINOLOGY, ABBREVIATIONS, AND ACRONYMS
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downgradient Occurring at a lower hydraulic gradient or topographic
gradient, especially in reference to ground water or

surface water.
DPDO Defense Property Disposal Office

EDB ethylene dibromide

electromagnet ic
(EM) conduc-

tivity A method of electrical surveying in which the ground is

energized with direct current through a pair of

electrode contacts, and the behavior of the current is
surveyed by measuring the resulting magnetic field.

EM electromagnet ic
EP extraction procedure
EPA U.S. Environmental Protection Agency

ESE Environmental Science and Engineering, Inc. (ESE)

estuary Drainage channels adjacent to the sea in which the tide
ebbs and flows.

OF degrees Fahrenheit
FAC Florida Administrative Code
FDER Florida Department of Environmental Regulation
Floridan Aquifer Primary aquifer in north and central Florida from which

large amounts of potable water are derived.

ft foot (feet)

g gram

gal gallon(s)
GC gas chromatography
GC/MS gas chromatography/mass spectrophotometer

geomorphology The study of the classification, description, nature,
origin, and development of present (and past) landforms.

gpd gallon(s) per day

gpm gallon(s) per minute
GWCI ground water contamination indicators

H20 water
HARM Hazard Assessment Rating Methodology
hazardous

contaminants Contamination that contains hazardous constituents as
defined by the Environmental Protection Agency.

hydraulic
gradient In an aquifer, the rate of change of total head per unit

of distance of flow at a given point and in a given
direction. In a stream, the slope of the free water
surface.

hydrogeology Science dealing with subsurface waters and with related
geologic aspects of surface waters.

T
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(Continued, Page 3 of 5)

ICP Inductively Coupled Plasma

igneous rock rock that solidified from molten magma

IR infrared

IRP Installation Restoration Program

kg kilogram(s)

kn knot(s)

L liter(s)

lb pound(s)

leachate Water that has percolated through soil containing

soluble substances and that contains certain amounts of

these substances in solution.

lithology The description of rocks on the basis of color,

mineralogic composition, grain size, and other

characteristics.
log A continuous record as a function of depth, usually

graphic and plotted to scale, from observations made of

the geologic section.

magnetometry A geophysical method that measures the Earth's magnetic

field and its changes.
MCL mnximum contaminant level

metamorphic rock Rock derived from pre-existing rock by mineralogical,

chemical, or structural changes.
mg/day milligram(s) per day

mgfkg milligram(s) per kilogram

mg/L milligram(s) per liter

mmhos/m millimhos per meter

msl mean sea level

N2  nitrogen

NPDES National Pollutant Discharge Elimination Systems

NPDWR National Primary Drinking Water Regulations

NSDWR National Secondary Drinking Water Regulations

02 oxygen

OEHL Occupational and Environmental Health Laboratory

PCB polychlorinated biphenyl

permeability The capacity of a porous rock, sediment, or soil to
transmit a fluid.

physiographic

province A region of which all parts are similar in geologic

structure and the region differs significantly in relief

pand landforms from that of adjacent regions.I pie zometr ic
surface An imaginary surface that everywhere coincides with the

static level of the water in an aquifer.
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POL Petroleum, oils, and lubricants
potable water Fresh water that is safe and palatable for human use.
potent iometric
surface Surface to which water in an aquifer would rise by

hydrostatic pressure.
ppm parts per million
PVC polyvinyl chloride

QA Quality Assurance
QA/QC Quality Assurance/Quality Control
QC Quality Control

RCRA Resource Conservation and Recovery Act
recharge Process involving the absorption and addition of water

to the zone of saturation.
recharge area An area in which water is absorbed that eventually

reaches the zone of saturation in one or more aquifers.
RMCL Recommended Maximum Contaminant Level
runoff That part of precipitation appearing in surface streams.

saltwater
intrusion Displacement of fresh water (surface or ground water) by

the advance of salt water due to its greater density.
sedimentary rock A rock resulting from the consolidation of loose

sediment that has accumulated in layers.
sludge A semifluid, slushy mass of sediment resulting from

treatment of water, sewage, or industrial wastes; a
soft, soupy, muddy bottom deposit found on tideland or
in a stream bed.

static water
level Water level of a well that is not being affected by

withdrawal of ground water.
stratigraphy Pertaining to rock strata, the science of their origin,

geologic history, age relations, composition, form, and
distribution.

sur ficial
aquifer Stratigraphically uppermost aquifer that is under water

table conditions.

TAC Tactical Air Command
TDS total dissolved solids
terrace A narrow, gently sloping constructional coastal strip

extending seaward or lakeward, and veneered by a
sedimentary deposit.

THM trihalomethane
topography The relief and contour of the land.
TCK total organic halogens
transmissivity The rate at which water is transmitted through a unit

width of the aquifer under a unit hydraulic gradient.
TRPH total recoverable petroleum hydrocarbons
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sg/L microgram(s) per liter
umhos/cm micromhos per centimeter

unconfined

aquifer An aquifer having a water table.

upgradient Occurring at a higher hydraulic gradient or topographic
gradient, especially in reference to ground water or

surface water.

USAF U.S. Air Force
USCS Unified Soil Classification System

USGS U.S. Geological Survey
USSCS U.S. Soil Conservation Service

UTM Universal Transverse Mercator

UV ultraviolet

WAR Water and Air Research, Inc.

water table That surface of a body of unconfined ground water at
which the pressure is equal to that of the atmosphere.

watershed The area contained within a drainage divide above a
specified point on a stream.

well yield Volume of ground water that can be pumped from a well in

a unit time.

WWII World War II

T-5
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